TECHNICAL MEMORANDUM

Date: May 26, 2009 Project No.: 073-80026

To: Kathy Economy Company: Abandoned Mine Lands Program,
Mining and Minerals Division, New Mexico EMNRD

From: Fiona Jordan
CC: Robert Newcomer Email: fjordan@golder.com; bnewcomer@golder.com

RE: Findings of Barbara J Sites, Abandoned Uranium Mine Lands Pilot Study Conducted March-May, 2009

1.0 INTRODUCTION AND PILOT STUDY OBJECTIVES

This memo describes the results of the Pilot Study performed by Golder Associates Inc. (Golder) at the
above-referenced abandoned uranium mine sites during March-April, 2009. Golder, is under contract to
the Abandoned Mine Land (AML) Program of the Mining and Minerals Division (MMD), to provide
services relating to the closure of mine openings and reclamation of abandoned uranium mine lands
(AUMLs) in the Poison Canyon area of the Grants Uranium District. As part of this contract, a work plan
for the assessment of various sites was submitted by Golder in February 2009. The approach to
completing the work plan was tailored to a narrower scoped pilot study in early April. The following

outlines the objectives of the pilot study work plan at the Barbara J abandoned mine sites:

B Conduct radiological gamma ray surveys of the Barbara J mine sites and surrounding
area;

B Map and describe individual mine features in these areas; and

B Collect representative soil samples from the area to assist the AML program in assessing
the potential environmental hazards associated with radioactive materials at these sites.

The results of the pilot study are being presented and evaluated relative to the development of

subsequent scope and direction of the project.

2.0 SCOPE OF WORK OF THE PILOT STUDY

The Barbara J area includes several unguarded mine/drill-hole openings as well as elevated levels of
ionizing gamma radiation (ranging from 15 to greater than 2000 microR/hr). The radiation is primarily
associated with uranium (U) and its daughter decay products (e.g. radium-226, thorium-230 and radon).
These conditions represent an apparent hazard to human health and the environment. The more
elevated radiation levels are typically associated with piles of mineralized waste rock, drill cuttings,
miscellaneous debris, and apparent load-out areas. Some of these materials have been redistributed by

erosion and previous earthwork at the sites.
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3.0 PURPOSE OF PILOT STUDY
The principal purpose of the pilot study was to investigate and acquire appropriate and defensible data to
aid in delineating the impacted areas so that engineering designs could be prepared to effectively address

the effects of ionizing radiation associated with the wastes and other materials at the mine sites.
Other purposes included:

B Assessment of the cost effectiveness of survey methods/techniques in evaluating these
types of sites and to meet project objectives;

B Assessment of the technical aspects/sensitivities of the methods used and their
effectiveness in meeting objectives;

B Provide information to allow decision making regarding subsequent site assessments and
project scope decisions by the MMD.

4.0 BACKGROUND INFORMATION

The radiological surveys associated with this pilot study were conducted at four of the more accessible
sites in the Poison Canyon area (the Barbara J No. 1, No. 2, No. 3 and No. 3a mine sites), which are
located just north of Haystack Road about 2 miles west from New Mexico State Highway 605.

A goal of the study was to collect sufficient radiological data to determine if a defensible relationship
between gamma ray emissions and soil radionuclide concentrations could be developed, particularly at
the lower soil concentrations that still pose a human health risk (an action level). If this relationship was
present and a lower gamma ray activity could be defined, it would be used to delineate areas/soils

requiring reclamation/mitigation.
5.0 GAMMA SURVEY RESULTS

The surveys consisted of obtaining gamma radiation measurements with a microR meter and a Nal
detector/rate meter along pre-designated points along surveyed transects. Soil samples were collected
from selected sites and were analyzed for total uranium, total thorium, Ra-226 and gross alpha/beta
specific activity. The survey results were correlated to related gamma ray activity measurements

obtained in the field or in Golder’s warehouse laboratory at their office in Albuguerque, New Mexico.

Gamma surveys of the Barbara J mine sites were conducted between March 16™ and 19", on April 2",
and again on April 15", 2009. Survey points were spaced either 50 or 100 feet apart along the pre-
designated transects at each mine site area (Figure 1). The transects spanned areas that had previously
been identified by the AML program as surface disturbances associated with the various mine areas
(Figure 1). Additional transects were surveyed at the request of the AML project manager to further
evaluate gamma ray activity in previously uncharacterized areas adjacent to the mine sites (Figure 2).

Gamma ray activity were measured using either a Ludlum Model 2350 or 2221 rate meter equipped with
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Ludlum 44-10 shielded 2” X 2" Nal detectors and two Ludlum Model 19 microR meters. The following set

of measurements was acquired for each survey point:

B A State Plane (UTM Zone 13) coordinate using a GPS (Global Positioning System) unit;
B A shielded, six-second gamma ray count taken at contact with the ground surface, and,;

B An exposure rate measurement (with the microR meter) taken one meter above the
ground.

Additionally, all gamma ray activity measuring instruments were calibrated at the Department of Energy’s
(DOE) calibration pad facility on Highway 605. Gamma ray activity measurements were obtained either
by placing the Nal detector in the center of the concrete calibration pad or holding the microR meter one
meter above the center of the pad. Gamma ray activity measurements (Figure 3) obtained for the
calibration pads were plotted against known values of radioactivity contained within the pads (Leino, et
al., 1994; George, et al.,, 1985). Regression analysis demonstrated a high correlation between
radioactivity measurements and meter responses (R2 > 0.8), regardless of meter type. Current calibration
certificates for the meters and detectors, results from daily function checks including acceptable count

ranges (ACR), and calibration pad data for the microR meters are presented in Attachment A to this letter.

6.0 SOIL SAMPLING AND ANALYSIS RESULTS

Upon review of the gamma ray activity measurements, twenty-five (25) soil sampling locations were

identified with the following characteristics:

B Areas 10 feet in diameter with uniform (or near uniform) gamma ray activity
measurements; and

B Areas representing gamma ray activity values spanning the range of measurements
observed at the four sites.

Soil samples were collected from the center of the identified sampling area to a depth of 15 cm unless
refusal was encountered at a shallower depth. Refusal at a shallower depth was only noted for one
sample location (Table 1, Barbara J3-3). Within each individual sampling area, a single exposure rate
and three, six-second gamma ray activity measurements were made prior to sampling, using a microR
meter and a shielded probe, respectively. A single (post-sampling) gamma ray activity measurement was
made for the subgrade material. Each sample (approximately 1 kg of material) was collected and stored

in reinforced Ziploc®© plastic bags.

In Golder’s warehouse laboratory, three (3) additional shielded surface-contact gamma ray activity
measurements and a single, exposure-rate measurement were made and recorded for each sample.
Laboratory gamma ray activity measurements were made by placing the Nal probe directly on top of the

bagged sample and placing the sample on a “background” concrete platform (Table 1, “background”).

The initial sampling event resulted in the collection of twenty (20) samples representing low-end
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measurements. Five (5) additional samples were later collected to capture the high-end range in field
measurements (400 to > 2000 microR/h). Due to Department of Transportation (DOT) constraints, only
samples with readings less than 250 microR/h were submitted to the ACZ Laboratory (Steamboat
Springs, Colorado) for radionuclide analyses. Sixteen (16) soil samples (12 from the initial sampling
event and 4 from the latter), that spanned the range in gamma ray activity measurements made in the
field and in the Golder laboratory, were submitted for radionuclide analyses. The remaining samples

were archived.

As part of the sample preparation at the ACZ Laboratory, the entire sample volume was crushed,
pulverized and homogenized prior to sample analysis to prevent bias resulting from any coarse

fragments.
The pulverized samples were analyzed for concentrations of the following:

Radium-226 (Ra-226),
Total thorium,

Total uranium, and

Gross alpha and beta activity

The analytical results are presented in Table 1 and a copy of the ACZ Laboratory analytical reports are
included in Attachment B along with the Chain of Custody documentation (COCs). Total uranium and
thorium soil concentrations (mg/Kg) were converted to uranium-238 (U-238) and thorium-232 (Th-232)
specific activity (A, in pCi/g) by combining the following basic radiation principles and the assumption that

U-238 and Th-232 are the most abundant isotopes of uranium and thorium in the samples:

A= ®
m= (5) Ga (2,

Where Ty, is the half-life in minutes of the radionuclide being considered (e.g. U-283 = 2.4 X 10" and Th-
232 =74 X 1015), m is the mass or concentration (mg/Kg) of the radionuclide, N is the number of
disintegrating atoms, A, is Avogadro’s constant (6.022 x 10** atoms per g atomic weight) and G, equals
the atomic weight of the radionuclide (U-238 = 238 g/mol and Th-232 = 232 g/mol). One Picocurie (pCi)

is equal to 2.2 disintegrating atoms per minute.

7.0 CORRELATION BY REGRESSION ANALYSES

Regression analyses were performed to evaluate whether there was a correlation between measured soil
radionuclide (Ra-226 and U-238) concentrations and gamma ray activity counts. Linear relationships,
corresponding correlation coefficients, and ninety-five percent (95%) confidence intervals were developed

relating the average shielded gamma ray activity counts (measured for samples at the time of sampling in
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the field or upon returning to the laboratory) to the actual soil radionuclide concentrations determined by
the analytical lab. The equations were corrected for ambient cosmic or natural terrestrial gamma

radiation by setting the x- and y-intercepts equal to zero.

Correlation coefficients determined for Ra-226, U-238 and field gamma count relationships were high and
significant (r2 > 0.7, P < 0.05), suggesting that gamma ray activity measurements made either in the field
or in the laboratory could be used to reasonably predict Ra-226 (Figure 4) or U-238 soil concentrations
(Figure 5). Gamma ray activity measurements made in the laboratory (red circles, Figures 4 and 5) were
significantly lower than those measured in the field. This is believed to reflect the influence of “shine,”
which is the radial contribution of radiation entering the Nal detector window from sources other than that
contained within the sample volume. The “shine” effect was significant despite shielding the probes with

lead sleeves.

Additional regression analyses were performed on the relationship between the lower Ra-226 and U-238
concentrations and corresponding gamma ray activity measurements to verify the predictive capacity of
the correlation equations in a range more likely to be set as action levels or clean-up goals for the site
(i.e., less than 40 pCi/g). The predictive capacity of the correlation between low-end field measurements
and soil radionuclide concentrations decreased (i.e., Figure 6, r’ = 0.58 compared to Figure 4, r? = 0.97),
and demonstrated considerable variance as shown by the large 95% confidence interval (blue dashed
lines). The X-coefficient also decreased from 0.015 to 0.004. The relationship between U-238
concentrations and low-end field gamma ray activity measurements changed significantly from that
derived for the entire dataset (compare blue lines in Figure 5 and 7). The correlation between laboratory
gamma ray activity measurements and Ra-226 concentrations (red line) was better (r2 increased from
0.82 for the entire dataset to 0.86 for the low-end values), but the X-coefficient decreased by a factor of 3.
Regression Analysis Summaries are presented in Attachment C. Similar correlations were developed for

the microR meter and are presented in Attachment D.

A comparison between the predictive capacity of the correlation developed for the entire Ra-226 field
dataset and the correlation developed for the low-end values are shown in Table 2. These results infer
that the low-end correlation, despite its lower correlation coefficient, is more accurate at predicting soll
radionuclide concentrations from low-end gamma ray activity measurements obtained in the field (< 4000
count/0.1 min) than the correlation developed for the entire dataset. Furthermore, the upper 95%
prediction interval for the low-end field measurement correlation estimates a value of 715 counts/0.1 min
corresponding to an action level of 5 pCi/g soil Ra-226. In contrast, the upper 95% prediction interval for
the entire dataset estimates a value of 312 counts/0.1 min to give an error rate of less than 2.5% that soil
concentrations exceed the action level. The latter value sets an unrealistic clean-up goal as it is less than

any recorded measurement in the field or “background” condition measured at the Golder laboratory.
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Gamma survey results (Fig. 9) and four sets of calculated Ra-226 soil concentrations along with
corresponding x, y coordinates were imported into ArcGIS 9.3. As described above, the datasets were
populated by converting gamma survey results obtained in the field to Ra-226 concentrations using four
different correlation equations:

B The linear relationship between soil Ra-226 levels and corresponding gamma
measurements obtained in the field (Fig. 10).

B The linear relationship between soil Ra-226 levels and corresponding gamma
measurements obtained in the field, accounting for low-end measurements (Fig. 11).

B The linear relationship between Ra-226 concentrations and gamma measurements
developed at the DOE calibration facility (Fig 12).

B A contour map of Barbara J No. 2 using the upper 95% prediction correlation between
soil Ra-226 levels and corresponding rate meter responses measured in the field
accounting for low-end measurements (Fig. 13).

The values in each of these three datasets (Figure 10, 12-13) were classified into 15 groups along Jenks’
natural breaks, which is the default classification method of ArcGIS. This classification scheme finds
clusters of data and places class breaks between the clusters, by comparing the sum of squared
differences of observed values to the means of their classes. In Figures 9 through 12, the cooler colors
(blue) correspond to lower radiation counts/specific activity and the warmer colors (red) correspond to
higher counts/activity. The classification scheme for Figure 11 was set the same as Figure 10 for

comparison. The contours were drawn in by hand (Figure 13).

8.0 RESULTS SUMMARY

Soil Ra-226 concentrations ranged from 1.2 to 980 pCi/g and total uranium concentrations ranged from
1.3 to 3,000 mg/Kg (0.55-1,008 pCi/g). Total thorium concentrations were significantly lower, ranging
from 1.2 to 3.5 mg/Kg, regardless of sample uranium or radium concentrations. Gross alpha and beta
concentrations ranged from 7.3 to 1900 and 6.5 to 2,300 pCi/g, respectively.

A total of 1300 gamma ray activity survey points were made over an area spanning approximately 100
acres. Contact, shielded gamma ray activity measurements ranged from 335 to 55,000 counts/0.1 min
with Ludlum model 44-10 Nal probes and Ludlum model 2350 or model 2221 rate meters. Exposure
rates obtained with Ludlum model 19 microR meters ranged from 12 to over 2,000 uR/h. The “hot” spots
(locations exceeding more than 10 times the lowest value reported in the field) generally fell within the
surface boundaries and at features previously identified by the AML program with a few exceptions:
Golder identified a “hot” spot just south of the Barbara J No. 2 mine along Haystack Rd, two “hot” spots to
the north and south of Barbara J No. 3 and possibly another along the section of alluvium draining the
Poison Canyon mine area to the north of Barbara J No. 3a. Highly elevated (> 50 times) levels of gamma
radiation were typically associated with the presence of thin layers of gravelly limestone in small piles that

were less than 4 feet across and about 2 feet high or in what appeared to be load-out areas.
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9.0 PILOT STUDY CONCLUSIONS AND RECOMMENDATIONS

Correlation coefficients determined for the best fit lines relating soil Ra-226 and U-238 concentrations to
corresponding field gamma ray counts were high and significant (r* > 0.7, P < 0.05) inferring that gamma
measurements taken in the field may be used to reasonably predict Ra-226 or U-238 concentrations

without the need for more extensive sampling/analyses.

In order to achieve reasonable predictions of soil radionuclide concentrations from the gamma ray activity
measurements (laboratory or field), the y- and x-intercepts were set through the origin (0,0) for all

correlation equations.

The linear equation relating the lower field gamma ray activity measurements to soil Ra-226
concentrations was used for field gamma ray activity measurements at values less than 4,000 count/0.1
min. This line, despite its lower correlation coefficient, has better predictive capacity to estimate soil Ra-
226 concentrations when compared to results derived for the best fit line of the entire dataset. For field
gamma ray activity measurements greater than 4,000 count/0.1 min, the equation developed for the entire

field dataset was used.

Gamma ray activity measurements made in the laboratory were significantly lower than those measured
in the field, reflecting the influence of “shine” encountered in the field. For reclamation/mitigation
purposes, it is recommended that random soil samples be validated against the laboratory relationship

developed in this investigation.

Attachments or Enclosures:

Table 1 Soil Radiochemistry Results with Corresponding Field and Laboratory Gamma
Measurements

Table 2 Predicted Ra-226 Concentrations from Field Gamma Data

Figure 1 Barbara J Gamma Survey Grids

Figure 2 Barbara J Gamma Survey Additional Transect Areas

Figure 3 DOE Calibration Pad Facility Correlations for Nal detectors

Figure 4 Linear Relationships between Gamma Measurements & Soil Ra-226 Concentrations

Figure 5 Linear Relationships between Soil U-238 Concentrations & Gamma Measurements

Figure 6 Linear Relationships between Gamma Measurements & Low-end Soil Ra-226
Concentrations

Figure 7 Linear Relationships between Gamma Measurements & Low-end Soil U-238
Concentrations

Figure 8 Gamma Survey

Figure 9 Ra-226 Concentrations — Field Correlation

Figure 10 Ra-226 Concentrations — Field Correlation (Low-End Measurements)

Figure 11 Ra-226 Concentrations — Calibration Pad Correlation

Figure 12 Ra-226 Concentration Contours

Attachment A Calibration Pad Certificates and Calibration Pad Data

Attachment B ACZ Laboratory Analytical Reports

Attachment C Gamma Ray Activity Measurements Regression Analysis Summaries

Attachment D MicroR Meter Regression Analysis Summaries
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TABLES
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TABLE 1
SOIL RADIOCHEMISTRY RESULTS WITH CORRESTPONDING FIELD AND LABORATORY GAMMA MEASUREMENTS

convert | convert Field Collection Counts GAIl Laboratory Counts
RADIONUCLIDE CHEMICAL ANALYSIS -ACZ from total | from total
Uranium | Thorium total Nal Detector Model 19 Nal Detector Model 19
radionuclides | Ra-226/U Th/U (44-10)/Rate Meter (44-10)/Rate Meter
Radium _ Thorium, | Uranium, : : (Ra, U, Th)
Solids, Uranium | Thorium . . . _
Gross Alpha| Gross Beta 226 Percent total total 238 232 Count/0.1 min microR/h Counts/0.1min microR/hr
Collection (3050) (3050) (3050)
Sample Name Date
pCi/g pCil/g pCil/g % mg/Kg mg/Kg pCilg pCil/g pCi/g pCi/g pCil/g Average | Std Dev |subgrade| contact z'g\égjgfo Std Dev contact
BARBARA J#2-4 3/18/09 7.3 6.5 1.2 93.6 2.2 1.63 0.55 0.24 1.99 2.19 0.44 597 57.2 666 19 477 14.2 12
BARBARA J#1-2 3/18/09 13 11 1.9 93.1 2.1 1.43 0.48 0.23 2.61 3.95 0.48 564 62.6 673 19 526 315 11
BARBARA J#3-5 3/18/09 13 7.9 1.9 93 3.4 3.5 1.18 0.37 3.45 1.62 0.32 954 24.6 1003 29 555 32.6 15
BARBARA J#3A-2 3/19/09 30 18 51 91.8 3.5 3.17 1.07 0.39 6.55 4.79 0.36 1101 139.1 1210 29 522 22.3 12
BARBARA J#3A-5 3/19/09 39 22 7.5 89.8 3.4 5.61 1.88 0.37 9.76 3.98 0.20 890 25.5 916 25 541 42.4 13
BARBARA J#1-1 3/18/09 30 54 8.1 89.1 2.7 12.5 4.20 0.30 12.60 1.93 0.07 2253 696.4 1718 65 620 19.9 15
BARBARA J#1-4 3/18/09 41 27 11 87.3 4.3 7.23 2.43 0.47 13.90 4.53 0.19 1257 110.6 1189 38 564 26.3 13
BARBARA J#3A-4 3/19/09 60 31 11 92.4 2.5 22.2 7.46 0.28 18.73 1.47 0.04 6383 241.8 13931 160 727 155 18.5
BARBARA J#2-1 3/18/09 85 39 19 92.9 1.9 9.05 3.04 0.21 22.25 6.25 0.07 4393 822.2 2827 120 1001 76.7 9
BARBARA J#3-2 3/18/09 790 590 39 91.6 4.2 17.3 5.81 0.46 45.27 6.71 0.08 3167 456.0 ND 90 1598 25.2 24
BARBARA J#3-3 3/18/09 180 110 77 93.9 2.4 146 49.06 0.26 126.32 1.57 0.01 7211 799.5 8050 140 2542 285.2 36
BARBARA J#3-4 3/18/09 220 130 86 92.8 2.6 60.9 20.46 0.29 106.75 4.20 0.01 5628 75.6 3462 60 1239 25.5 24
BARBARA J2-1A 4/2/09 470 610 220 95.6 1.4 775 260.40 0.15 480.55 0.84 6.E-04 15797 30.9 15537 ND 4917 30.3 ND
BARBARA J3-3A 4/2/09 470 640 230 94.4 1.6 880 295.67 0.18 525.85 0.78 6.E-04 20491 157.9 23651 400 4472 68.4 nd
BARBARA J3-1A 4/2/09 1400 1700 580 92.1 2.4 2150 722.39 0.26 1302.65 0.80 4.E-04 27895 157.1 21261 800 13241 146.4 nd
BARBARA J3-2AS 4/2/09 1900 2300 980 95.1 1.4 3000 1007.98 0.15 1988.14 0.97 2.E-04 68359 22377 37066 1200 9086 74.3 nd
BACKGROUND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 525 32 13
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PREDICTED Ra-226 CONCENTRATIONS FROM FIELD GAMMA DATA

TABLE 2

073-80026

USING CORRELATION EQUATIONS DEVELOPED FOR THE LOW-END VALUES AND THE

ENTIRE DATASET

Field ga.m.ma Actual Ra296 Predicted Ra-226
Sample ID ray activity (low-end) | (all data)
counts/0.1 min pCi/g pCi/g pCi/g
BARBARA J#2-4 597 1.2 2.4 8.8
BARBARA J#1-2 564 1.9 2.3 8.3
BARBARA J#3-5 954 1.9 3.8 14.1
BARBARA J#3A-2 1101 5.1 4.4 16.3
BARBARA J#3A-5 890 7.5 3.6 13.2
BARBARA J#1-1 2253 8.1 9.0 33.3
BARBARA J#1-4 1257 11 5.0 18.6
BARBARA J#3A-4 6383 11 25.5 94.5
BARBARA J#2-1 4393 19 17.6 65.0
BARBARA J#3-2 3167 39 12.7 46.9
BARBARA J#3-3 7211 77 28.8 106.7
BARBARA J#3-4 5628 86 22.5 83.3
BARBARA J2-1A 15797 220 63.2 233.8
BARBARA J3-3A 20491 230 82.0 303.3
BARBARA J3-1A 27895 580 111.6 412.8
BARBARA J3-2AS 68359 980 273.4 1011.7
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FIGURES
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FIGURE 3
DOE CALIBRATION PAD FACILITY CORRELATIONS FOR THE NAI DETECTORS USED
IN THE FIELD
DOE CALIBRATION PADS
PAD Label GE4 GE2 GPL GPH GPT
Ra-226 (pCi/g) 83 88 376 67 397
Model 2350-4410 5931 6687 26199 4308 28341
6032 6631 25878 4236 28356
6055 6542 26132 4355 28605
6553 4381

Average 6006 6620 26070 4300 28434
PAD Label GE4 GE2 GPL GPH GPT
Ra-226 (pCi/g) 83 88 376 67 397
Model 2221-4410 5357 5767 22091 3779 24433
meter # 108859 5389 5886 22193 3732 24825
det # PR 114540 5321 5624 22060 3649 24570
Average 5356 5759 22115 3720 24609
PAD Label GE4 GPT GE2 GPL GPH

Ra-226 (pCi/g) 83 397 88 376 67
Model 2221-4410a 5309 24971 5652 22384 3650
meter # 115157 5266 25019 5586 22169 3695
det # PR 114540 5359 24874 5689 22050 3702

25115
Average 5311 24995 5642 22201 3682
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FIGURE 4

073-80026

LINEAR RELATIONSHIPS BETWEEN GAMMA MEASUREMENTS AND SOIL Ra-226 CONCENTRATIONS

1400 -

1200 -

1000 - o y = 0.06x
R2=0.82,P<0.01 e

(0]

o

o
1

600 -

Ra-226 (pCi/g)

400 -

200 -

" y=0.015x
" R2=097,P<0.01

0 10000 20000 30000 40000 50000 60000 70000
counts/ 0.1 min

® Ra-226 (field measurements) ORa-226 (laboratory measurements)

80000

90000

Notes:

Dashed lines represent 95% C.I.

Golder Associates



May 2009

FIGURE 5

LINEAR RELATIONSHIPS BETWEEN SOIL U-238 CONCENTRATIONS AND GAMMA MEASUREMENTS
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FIGURE 6

073-80026

LINEAR RELATIONSHIPS BETWEEN GAMMA MEASUREMENTS AND LOW-END SOIL Ra-226 CONCENTRATIONS
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FIGURE 7
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Abandoned Mine Lands Program May 26, 2009
Mining and Minerals Division 073-80026

ATTACHMENT A

Calibration Pad Certificates and
Calibration Pad Data
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Abandoned Uranium Mine Land-Poison Canyon

07380026
" ACCEPTABLE COUNT RANGE
weaton: (M A/ A Aele () NOD 27 DATE: 2
METER TYPE: ,‘m PERFORMED BY:
METER ID #: e | Mr‘
oo FE— TRy — - e
DETECTOR TYPE: ,d [ J Acceptable Count Range {ACR) and Daily Quality Control Check {DQC) ;
DETECTORID #: m — ‘ Procedures for Ludlum 44-10/44-9 and Model 2350/2221/12 ;
T ) i 1) Turn on instrument and visibly inspect meter and probe for damage especially }
CALIB. DATE: m 5 | to cables, probe's glass casing and digital display. Verify battery life.
SOURCE TYPE: ME | 2)Record date, location (site or group of sites with coordinates), model and serial |
SOURCE #: ' 'y ﬂm ) S | #, detector model & serial #, high voltage (H.V.) threshold settings, calbiration I
) b date, source type, # and activity and name of individual performing checks. ﬂ
ACTIVITY (uCi): CAE 3) Select a location for establishing ACR and background(BKG). The location r
should reflect the lowest count in an area and have few physical disturbances such ’
NUMBER  BKGC as waste piles, shafts and mining-associated debris. |
4) Record (3) six second background counts (CPS) and obtain an average. |
1 | 5) Hold probe vertically above a known radioactive check source. |
2 6) Record (10) six second source counts and obtain an average count.
3 | 7) Subtract the average background count (AVG BKG) from the average source 1
count (AVG SOURCE). i
AVE BRG 8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from y
= | and adding 10 % (high) to the average source minus backgrond count. These i
NUMBER CPS |

values represent the acceptable count range one can expect when conducting
1 daily quality control checks for a given location.
| 9) An ACR MUST be established for each probe/meter combo and location/site. [

2
s _ pac |
4 / i 1) Daily, record the date, high voltage and operator initials. ‘
5 OS- 2) Record (3) six second background counts AT THE SAME LOCATION that the ACR J
: e was performed and obtain an average background count. ‘
B 3 | 3) Record (3) six second source counts with the probe held above the known (same
7 f ] distance as above) source and obtain an average source count. |
8 Z : 4) Subtract the average background count from the average source count.
§ 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR. The \
| DQC should fall within this range. |
10 | 6) If the instrument fails to fall within the ACR established for a given location I
AVG SOURCE gé ¢ evaluate conditions to insure no changes in background, source, etc. occuredand |

perform a second ACR and DQC. If the instrument fails again, If warranted, tag
| the instrument Out of Service and send to manufacturer for repair.
HIGH ACR (+10 %): Z. ‘l 7) If second DQC falls within second ACR, proceed.

|
LOW ACR (-10 %): ( ) . , , =

ACR [(AVG SOURCE)-(AVG BKG)}:

DAILY QUALITY CONTROL CHECK

_—_——— — —
_——

AVG
AVE BKG SOURCE CPM SOURCE |(AVG SOURCE)-(AVG BKG)

2,/
&3 >
AL 13y 2180 AT . :
45‘{ G | 22164 2084 7193 | 1 ssoe —

VL\ o




Abandoned Uranium Mine Land-Poison Canyon

07380026
ACCEPTABLE COUNT RANGE 12 2
LOCATION: 113L.25 / 2426,/2 DATE: /09
METER TYPE: PERFORMED BY: %
METERID #:
DETECTOR TYPE: Acceptable Count Range {ACR) and Daily Quality Control Check (DQC)
DETECTOR ID #: VR S ] Procedures for Ludlum 44-10/44-9 and Model 2350/2221/12
p y ACR
H.V. /THRESHOLD 0 ; ALR
& ?j' i 1) Turn on instrument and visibly inspect meter and probe for damage especially
CALIB. DATE: [7-27 | to cables, probe's glass casing and digital display. Verify battery life.
SOURCE TYPE: - _34 2)Record date, location (site or group of sites with coordinates), model and serial
SOURCE #: / i #, detector model & serial #, high voltage (H.V.) threshold settings, calbiration
) - | date, source type, # and activity and name of individual performing checks.
ACTRATY U Cs): ﬁé" : | 3) Select a location for establishing ACR and background(BKG). The location

+

1 should reflect the lowest count in an area and have few physical disturbances such
| as waste piles, shafts and mining-associated debris.

NUMBER BKG CPS ]
4) Record (3) six second background counts (CPS) and obtain an average.

1 /l S) Hold probe vertically above a known radioactive check source.
2 6) Record (10) six second source counts and obtain an average count.
3 | 7) Subtract the average background count (AVG BKG) from the average source
’5‘——— | count (AVG SOURCE). |
AVGBRGRE 8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from :
SOURCE . . X
KIUMBER - i and adding 10 % (high) to the average source minus backgrond count. These

| values represent the acceptable count range one can expect when conducting
1 daily quality control checks for a given location.
i 9) An ACR MUST be established for each probe/meter combo and location/site.

2
3 pac
4 i 1) Daily, record the date, high voltage and operator initials.
5 ; | 2) Record (3) six second background counts AT THE SAME LOCATION that the ACR
] | was performed and obtain an average background count.
6 - 3) Record (3) six second source counts with the probe held above the known (same |
7 | distance as above) source and obtain an average source count.
8 | 4)Subtract the average background count from the average source count.
5 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR. The
i DQC should fall within this range.
10 i 6) If the instrument fails to fall within the ACR established for a given location

AVG SOURCE | evaluate conditions to insure no changes in background, source, etc. occured and
ACR [(AVG SOUR CM)]: ’ perform a second ACR and DQC. If the instrument fails again, If warranted, tag
L | the instrument Out of Service and send to manufacturer for repair.
HIGH ACR (+10 %): _2_&_07- 7) If second DQC falls within second ACR, proceed.

LOWACR (-10%): | € 5" 8

DAILY QUALITY CONTROL CHECK
— ———— =

AVG
DATE =, A H.V. BACKGROUND CPM AVG BKG SOURCE CPM SOURCE |(AVG SOURCE)-(AVG BKG)

P/2)]1 - 150 _| 20 |42 |43 |15S [A2e0 (2R 505 [ 2yiS| 31695




Abandoned Uranium Mine Land-Poison Canyon

07380026
LOCATION: — DATE: 3 o \ i. 0]
METER SERIAL # PERFORMEDBY: /| °
BATT LIFE: el 4 CCEPTABLE COUNT RANGE
CALIB. DATE: - 2R-0%4 ACCEPTABLE COUNT RANGE SOURCE CPS
SOURCE TYPE: - — | 2 REPLICATE/SCALE so]  2s0] s00] soo0] 25
SOURCE #: | O 1 32 110 : \q
ACTIVITY (uCi): \ 2 37 1IpS - . nu.s
REPLICATE/SCALE BACK GROUND COUNTS 3 >4 '{5 ‘1
1 I A 4 O l q
2 c; 5 t 4 6 - i 1
3 d. 5 AVG SOURCE: {2,'4. 1. \
AVG BKG 1 L [ £ ACR [{AVG SOURCE)-(AVG BKG)]: 9 1 4.0
HIGH ACR (+10 %): P ‘ w1
P ———
’ LOW ACR (-10 %): 15
DAILY QUALITY CONTROL CHECK
BACKGROUND CPM ol z ¥SOuRCE counTs
DATE INITIAL 1 2 3 |aveeke 25| " sof 250 s00] so00
[ B15Nhs iIs 1A 19175
22 5 (SOURCE}-{AVG BKG ] m
/a0 [ 1id [jd 113.L] 4.5 ] 405160 4
__(soukceraveexall 8.9 |27 .91 Le 4 '/
| l l |
{SOURCE)-(AVG BKG)
| [ | |

Acceptable Count Range (ACR) and Daily Quality Control Check (DQC) Procedures for Ludilum MicroR Meter
ACR
1) Turn on instrument and visibly inspect for damages. Verify battery life, record date, location (site or group of sites),
meter model and serial #, high voltage (H.V.) setting, calbiration date, source type, # and activity and name of individual
| performing checks.
+ 2) Select a location for establishing ACR and background(BKG). The location should reflect the lowest count in an area and
| have few physical disturbances. Record (3) background counts with selector in the 25 position, obtain an average.
5) Position meter horizontally away from known radioactive check source until needle measures 2/3rd of the 25 setting's
| range on the scale, record 5 source counts and obtain an average.
6) Move dial to next setting (50), position meter closer to the source to achieve 2/3rd the setting range, record 5 source Y
counts and obtain and average.
7) Repeat step 6 for each setting (ie. 250, 500 and 5000), positioning the meter closer to the source each time.
8) Subtract the average background count (AVG BKG) from the average source count (AVG SOURCE) for each setting.
9) Determine the accepatable count range (ACR) by subtracting 10 % (low) from and adding 10 % (high) to the average ‘
source minus backgrond count for each setting . These values represent the acceptable count range one can expect when |
conducting daily quality control checks for a given location.
10) An ACR MUST be established for each probe/meter combo and location/site.
Dac
1) Daily, record the date, operator initials, and verify battery life .
| 2) Record 3 background counts at the 25 setting AT THE SAME LOCATION that the ACR was performed and obtain an
average background count.
| 3)Record a single source count for each setting (ie. 25, 50, 250, 500 and 5000) when the needle measures 2/3rds of
| setting's scale (See steps 5 and 6 for ACR above).
4) Subtract the average background count from each settings source count.
5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR (above) for each setting. The DQC should fall
within this range.
6) If the instrument fails to fall within the ACR established for a given location evaluate conditions to insure no changes in
| background, source, etc. occured and perform a second ACR and DQC. If the instrument fails again, tag the instrument
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Abandoned Uranium Mine Land-Poison Canyon
07380026

ACCEPTABLE COUNT RANGE
LOCATION: DATE: 102

METERTYPE: 2722 ; PERFORMED BY: +/] 27 -
METER ID #: ORR

DETECTOR TYPE: Acceptable Count Range (ACR) and Daily Quality Control Check (DQC) '
DETECTOR ID #: Procedures for Ludlum 44-10/44-9 and Model 2350/2221/12 ’;
ACR !
H.V. /THRESHOLD q o
AT 3 , | 1) Turn on instrument and visibly inspect meter and probe for damage especially
CALIR..DATE: .M-“_ofl_ to cables, probe's glass casing and digital display. Verify battery life.

#, detector model & serial #, high voltage (H.V.) threshold settings, calbiration

SOURCE TYPE: ‘ :-.I - ?: : 2)Record date, location (site or group of sites with coordinates), model and serial |
|

SOURCE & : date, source type, # and activity and name of individual performing checks. \
ACTIVITY (uCi): l 3) Select a location for establishing ACR and background(BKG). The location :
should reflect the lowest count in an area and have few physical disturbances such |
NUMBER  BKGCPS as waste piles, shafts and mining-associated debris. ‘
| 4) Record (3) six second background counts (CPS) and obtain an average.
1 _Lk‘_ 5) Hold probe vertically above a known radioactive check source.
2 __m 6) Record (10) six second source counts and obtain an average count.
3 ! ! ‘5 7) Subtract the average background count (AVG BKG) from the average source
count (AVG SOURCE).
AVGERG %’s 8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from
SOURCE and adding 10 % (high) to the average source minus backgrond count. These
NUMBER = i values represent the acceptable count range one can expect when conducting

1 daily quality control checks for a given location.

l 2 3! | 9) An ACR MUST be established for each probe/meter combo and location/site.

E

' = bac |
m 1) Daily, record the date, high voltage and operator initials. ;
q_g 2) Record (3) six second background counts AT THE SAME LOCATION that the ACR |
was performed and obtain an average background count. ‘
3) Record (3) six second source counts with the probe held above the known (same
distance as above) source and obtain an average source count. ‘

e

| 4) Subtract the average background count from the average source count.
'{i bg 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR. The |
&- DQC should fall within this range.
10 2. -3, 6) If the instrument fails to fall within the ACR established for a given location E
AVG SOURCE l a Q "45 | evaluate conditions to insure no changes in background, source, etc. occured and !

| perform asecond ACR and DQC. If the instrument fails again, If warranted, tag
the instrument Out of Service and send to manufacturer for repair. 5
HIGHACR (+10%): |4 ' 7) If second DQC falls within second ACR, proceed. g

LOW ACR (-10 %): | !

ACR [(AVG SOURCE)-(AVG BKG)]:

DAILY QUALITY CONTROL CHECK

AVG
DATE lpAIAL H.V. BACKGROUND CPM AVG BKG SOURCE CPM SOURCE,, |(AVG SOURCE}-(AVG BKG)

[N N al%59 |7 [3%5 o [ 377, (1206t D =




*Abandoned Uranium Mine Land-Poison Canyon
07380026

ACCEPTABLE COUNT RANGE
=

LOCATION:
METER TYPE: 32,5( i |
METER ID #: %gﬂo_
perectorTvpE: LYL—{T
DETECTOR ID #:

Hv./THRESHOLD KO T = 18D
1—-16 —A
sourceTvpe: L= — FATF-

CALIB. DATE:

SOURCE #: oS

ACTIVITY (uCi): {

Acceptable Count Range (ACR) and Daily Quality Control Check {DQC)

PERFORMED BY:

ACR

DATE:

1
|
Procedures for Ludium 44-10/44-9 and Model 2350/2221/12 ]r
{
1

| 1) Turn on instrument and visibly inspect meter and probe for damage especially
| tocables, probe's glass casing and digital display. Verify battery life.

2)Record date, location (site or group of sites with coordinates), model and serial

NUMBER BKG CPS

1 58:[

2 5332

3 Sile_

AVG BKG _2#3_
. SOURC

NUMBER CPS

1 23101%

2 22u8l

3

. 28

s 22040

s 20113

7 3

8

9

10

AVG SOURCE l!ﬁ?)

ACR [(AVG SOURCE)-(AVG BKG)]:

DATE

HIGH ACR (+ 10 %):
LOW ACR (-10 %):

o082

date, source type, # and activity and name of individual performing checks.
3) Select a location for establishing ACR and background(BKG). The location

|
1
| #, detector model & serial #, high voltage (H.V.) threshold settings, calbiration i
\
\

should reflect the lowest count in an area and+have few physical disturbances such

as waste piles, shafts and mining-assoCiated debris.

4) Record (3) six second background counts (CPS) and obtain an average.

5) Hold probe vertically above a known radioactive check source.

6) Record (10) six second source counts and obtain an average count.
7) Subtract the average background count (AVG BKG) from the average source

count (AVG SOURCE).

8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from
and adding 10 % (high) to the average source minus backgrond count. These
values represent the acceptable count range one can expect when conducting
daily quality control checks for a given location.

9) An ACR MUST be established for each probe/meter combo and location/site. [

Dac

1) Daily, record the date, high voltage and operator initials.

2) Record (3) six second background counts AT THE SAME LOCATION that the ACR

was performed and obtain an average background count.

3) Record (3) six second source counts with the probe held above the known (same |

distance as above) source and obtain an average source count.

4) Subtract the average background count from the average source count.

5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR. The 1
| DQC should fall within this range. %
| 6) If the instrument fails to fall within the ACR established for a given location t
evaluate conditions to insure no changes in background, source, etc. occured and |
perform a second ACR and DQC. If the instrument fails again, If warranted, tag

| the instrument Out of Service and send to manufacturer for repair.

7) If second DQC falls within second ACR, proceed.

DAILY QUALITY CONTROL CHECK

H.V.

BACKGROUND CPM

AVG BKG

SOURCE CPM

AVG

SOURCE {(AVG SOURCE)-(AVG BKG)

i

20

17

5

S30

532

22,03

435

420

S

bt

2/

HEN

d
516

13]p7
/74

2

2025\ 21210141

1.1

20

aUpA221348

21608




Abandoned Uranium Mine Land-Poison Canyon
07380026

LOCATION: @ \\1"‘.5 wgﬁe‘ DATE:
meTerseriaLy 2 E 204873 PERFORMED BY:

BATT LIFE: OK. ACCEPTABLE COUNT RANGE
CALIB. DATE: - - ACCEPTABLE COUNT RANGE SOURCE CPS
sourceTvre: (s — 1% REPLICATE/SCALE 8% 25 3% sol  250] so0] 5000
SOURCE #: oS 1 22 L___ﬁs

ACTIVITY (uCi): t - 21 | & ae

REPLICATE/SCALE BACK GROUND COUNTS

1

2 __?Q_I
3 2 AVG SOURCE: _QL_[_‘, ITUN
AVG BKG 12 ACR [(AVG SOURCE)-(AVG BKG)]: &ﬂ

HIGH ACR (+10%):] 4,

s
3%
2

LowAcr (10%)] F» 0
DAILY QUALITY CONTROL CHECK
BACKGROUND CPM SOURCE COUNTS
DATE NITIAL 1 2 3 |aveske 25 sof 250 soo] 5000
14. s 1% 2 85
(SOURCEMAVG BKG)] 4, 2‘_ m
I I [ | I
(SOURCE)-{AVG BKG
I I [ |
{SOURCE)-(AVG BKG)
I I I |

Acceptable Count Range (ACR) and Daily Quality Control Check (DQC) Procedures for Ludlum MicroR Meter
ACR
1) Turn on instrument and visibly inspect for damages. Verify battery life, record date, location (site or group of sites),
meter model and serial #, high voltage (H.V.) setting, calbiration date, source type, # and activity and name of individual
performing checks.
2) Select a location for establishing ACR and background(BKG). The location should reflect the lowest count in an area and
have few physical disturbances. Record (3) background counts with selector in the 25 position, obtain an average.
5) Position meter horizontally away from known radioactive check source until needle measures 2/3rd of the 25 setting's
range on the scale, record 5 source counts and obtain an average.
6) Move dial to next setting (50), position meter closer to the source to achieve 2/3rd the setting range, record 5 source
counts and obtain and average.
7) Repeat step 6 for each setting (ie. 250, 500 and 5000), positioning the meter closer to the source each time.
8) Subtract the average background count (AVG BKG) from the average source count (AVG SOURCE) for each setting.
9) Determine the accepatable count range (ACR) by subtracting 10 % (low) from and adding 10 % (high) to the average
source minus backgrond count for each setting . These values represent the acceptable count range one can expect when
conducting daily quality control checks for a given location.
10) An ACR MUST be established for each probe/meter combo and location/site.
.pac
1) Daily, record the date, operator initials, and verify battery life .
2) Record 3 background counts at the 25 setting AT THE SAME LOCATION that the ACR was performed and obtain an
average background count. y
i 3) Record a single source count for each setting (ie. 25, 50, 250, 500 and 5000) when the needle measures 2/3rds of
setting's scale (See steps 5 and 6 for ACR above).
4) Subtract the average background count from each settings source count.
5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR (above) for each setting. The DQC should fall
within this range.
6) If the instrument fails to fall within the ACR established for a given location evaluate conditions to insure no changes in
background, source, etc. occured and perform a second ACR and DQC. If the instrument fails again, tag the instrument
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Abandoned Uranium Mine Land-Poison Canyon

07380026

LOCATION: / W DATE:
METER MODEL & SERIAL # 53 PERFORMED BY:
sarrure: AR . ACCEPTABLE COUNT RANGE
cave.oate: G ZD. V] ACCEPTABLE COUNT RANGE SOURCE CPS
SOURCE TYPE: REPLICATE/SCALE 25 50 250 500 5000
SOURCE #: 105 1
ACTIVITY (uCi: /: 2 0 )
REPLICATE/SCALE BACK GROUND COUNTS 3 W

4 MY i |

5 [

AVG SOURCE:

ACR [(AVG SOURCE)-(AVG BKG)]:
HIGH ACR (+10%):] £, 8

LOWACR (-10%):] & 2 ﬂ‘z}—
DAILY QUALITY CONTROL CHECK

s P
S

— —_—
BACKGROUND CPM SOURCE COUNTS
A r“llTIAL 1 2 3 AVG BKG 25 / 50 250 500 5000
Z. Jg* L_&ﬂ 10
{SOURCE)-{(AVG BKG .w
{SOURCE}-(AVG BKG)

| e S B
I ) I S

{SOURCE)-(AVG BKG)I

Acceptable Count Range (ACR) and Daily Quality Control Check (DQC) Procedures for Ludium MicroR Meter
ACR

1) Turn on instrument and visibly inspect for damages. Verify battery life, record date, location (GPS coordinates), meter model
and serial #, high voltage (H.V.) setting, calbiration date, source type, # and activity and name of individual performing checks.
2) Select a focation for establishing ACR and background(BKG). The location should reflect the lowest counts in an area and have
few physical disturbances. Record (3) background counts with selector in the 25 position, obtain an average.
5) Position meter horizontally away from radioactive check source until needle measures 2/3rd of the 25 setting's range on the
scale, record 5 source counts and obtain an average.
6) Move dial to next setting, position meter closer to the source to achieve 2/3rd the setting range, record 5 source counts and
| obtain and average.
| 7) Repeat step 6 for each setting, positioning the meter closer to the source each time.

8) Subtract the average background count (AVG BKG) from the average source count (AVG SOURCE) for each setting.
i 9) Determine ACR by subtracting 10 % (low) from and adding 10 % (high) to the average source minus backgrond count for each
setting . These values represent and ACR one can expect when conducting daily quality control checks for a given location.
10) Establish an ACR for each probe/meter combo and location/site.
| DQc
1) Record the date, operator initials, and verify battery life at each use.
| 2) Record 3 background counts for the 25 setting at location were ACR was performed, obtain an average background count.
' 3) Record a single source count for each setting (ie. 25, 50, 250, 500 and 5000) when needle measures 2/3rds of setting's scale
(See steps 5 and 6 for ACR above).
4) Subtract the average background count from each setting's source count.
5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR (above) for each setting. The DQC should fall within this
range.
i 6) If the instrument fails to fall within the ACR established for a given location evaluate conditions to insure no changes in
| background, source, etc. occured and perform a second ACR and DQC. If the instrument fails again, tag the instrument out of

_service, otherwise proceed as normal. I T R T = a ,



Abandoned Uranium Mine Land-Poison Canyon

LOCATION: L 60 Nb‘bon'z’ig?26 DATE: 4 /Lp /2 :ﬁ

METER SERIAL # 2 PERFORMED BY:

BATT LIFE: 0 K ACCEPTABLE COUNT RANGE

CALIB. DATE: g{- Z Q‘ -0% ACCEPTABLE COUNT RANGE SOURCE CPS
SOURCE TYPE: ‘< REPLICATE/SCALE 25 250 500 5000
SOURCE #: 108 1

ACTIVITY (uCi): i z u ‘::‘ , '

REPLICATE/SCALE BACK GROUND COUNTS

P =
2 9P
(D AVG SOURCE: /)
AVG BKG _‘ D ACR [(AVG SOURCEI-AVG BKG)]:

; HIGHACR (+10%):]| &, B
: towacr (-10%):| F R 2

DAILY QUALITY CONTROL CHECK

BACKGROUND CPM g7  23%oug
INITIAL 1 2 3 |aveeks| . 2s] . sof 250] s0o] s000

PATE
31l Al [ws] (6 JE '
g 3 -t ﬁ : (soukcs)-(AVél.-;KsG) 10‘ I:i _ﬁ -J-Oo ,ogo
8

_a,LtL_/Ii(a@ 13 112 [ 13 [ 13
1Rl {SOURCE)-{AVG BKG

i A w N
”Iz’mm 00|

Al ' 38
1346 .Yz (souRcEFAVG Bk 4 | 20p
[(RT13 T+ 22 1472190
= e ] L
‘ Acceptable Count Ranse (ACR) and Daily Quahtv Control Check DQC) Précedures for Ludium MicroR Meter
| ACR

1) Turn on instrument and visibly inspe¢t for damages. Verify battery life, record date, location (site or group of sites),
meter model and serial #, high voltage (H.V.) setting, calbiration date, source type, # and activity and name of individual
performing checks.

« 2) Select a location for establishing ACR and background(BKG). The location should reflect the lowest count in an area and
have few physical disturbances. Record (3) background counts with selector in the 25 position, obtain an average. ‘

| 5) Position meter horizontally away from known radioactive check source until needle measures 2/3rd of the 25 setting's

' range on the scale, record 5 source counts and obtain an average.

| 6) Move dial to next setting (50), position meter closer to the source to achieve 2/3rd the setting range, record 5 source

! counts and obtain and average.

7) Repeat step 6 for each setting (ie. 250, 500 and 5000), positioning the meter closer-to the source each time.

8) Subtract the average background count (AVG BKG) from the average source count (AVG SOURCE) for each setting.

9) Determine the accepatable count range (ACR) by subtracting 10 % (low) from and adding 10 % (high) to the average

source minus backgrond count for each setting . These values represent the acceptable count range one can expect when

conducting daily quality control checks for a given location.

| 10) An ACR MUST be established for each probe/meter combo and location/site. .

‘ . bQc

1) Daily, record the date, operator initials, and verify battery life .

2) Record 3 background counts at the 25 setting AT THE SAME LOCATION that the ACR was performed and obtain an

average background count.

3) Record a single source count for each setting (ie. 25, 50, 250, 500 and 5000) when the needle measures 2/3rds of

setting's scale (See steps 5 and 6 for ACR above).

4) Subtract the average background count from each settings source count.

5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR (above) for each setting. The DQC should fall

within this range. ‘

6) If the instrument fails to fall within the ACR established for a given location evaluate conditions to insure no changes in |

background source, etc. occured and perform asecond ACR and DQC. If the instrument fails again, tagthe instrument |
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Abandoned Uranium Mine Land-Poison Canyon
07380026

ACCEPTABLE COUNT RANGE

LOCATION: ? (31 / 24 Ijg 8 —— DATE: =

METER TYPE: & PERFORMED BY

METER ID #: 115184

DETECTOR TYPE: _4”-/ ~/0 ; Acceptable Count Range (ACR) and Daily Quality Control Check (DQC) 4
DETECTOR ID #: fﬁ 114/$ ¢/0 ‘ Procedures for Ludlum 44-10/44-9 and Model 2350/2221/12 :
H.V. /THRESHOLD /155, w ) . AR ) |
1) Turn on instrument and visibly inspect meter and probe for damage especially i
CALIB. DATE: (4 | to cables, probe's glass casing and digital display. Verify battery life. i
SOURCE TYPE: /3-?— 2)Record date, location (site or group of sites with coordinates), model and serial |
SOURCE #: /‘ fg - 03 | #, detector model & serial #: r.\igh voltage (H.\{.) t'hreshold settings, calbiration
date, source type, # and activity and name of individual performing checks. |
ACTIVITY (uCi): ,6: (% 3) Select a location for establishing ACR and background(BKG). The location
should reflect the lowest count in an area and have few physical disturbances such
NUMBER  BKG CPS | as waste piles, shafts and mining-associated debris.
4) Record (3) six second background counts (CPS) and obtain an average.
1 2‘_2‘6 ] 5) Hold probe vertically above a known radioactive check source.
2 Z 3 ’[ ! 6) Record (10) six second source counts and obtain an average count.
3 2 -;f-‘- ! 7) Subtract the average background count (AVG BKG) from the average source ;
i count (AVG SOURCE). ‘
AVGRG | 8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from
NUMBER SOURCE | and adding 10 % (high) to the average source minus backgrond count. These
values represent the acceptable count range one can expect when conducting
1 2_ ﬂ l W SOurtJ.- daily quality control checks for a given location.
2 2 \'\ ba‘ , 9) An ACR MUST be established for each probe/meter combo and location/site.
3 M pqc
4 %, | 1) Daily, record the date, high voltage and operator initials. |
5 2) Record (3) six second background counts AT THE SAME LOCATION that the ACR f
was performed and obtain an average background count. |
6 11310 3) Record (3) six second source counts with the probe held above the known {same |
7 distance as above) source and obtain an average source count. |
8 8 i 4) Subtract the average background count from the average source count. ;
wﬁg | 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR. The |
9 16948 DQC should fall within this range. '
10 ?..3:3& 2) | 6) If the instrument fails to fall within the ACR established for a given location !
AVG SOURCE _gﬂ’b g evaluate conditions to insure no changes in background, source, etc. occured and !
ACR [{AVG SOURCE)-(AVG BKG)]: qal | perform asecond ACR and DQC. If the instrument fails again, If warranted, tag '1
: the instrument Out of Service and send to manufacturer for repair. {
HIGH ACR (+10 %): | 7) If second DQC falls within second ACR, proceed.
LOW ACR (-10 %): ﬁ e - ——— ———

DAILY QUALITY CONTROL CHECK
— e = =
AVG
DATE ITIAL HV. BACKGROUND CPM AVG BKG SOURCE CPM SOURCE |{AVG SOURCE)-(AVG BKG){

piDD 248 [293 [ 210 | Mq 110 [wB[264% [aFod 20BSC




Abandoned Uranium Mine Land-Poison Canyon
07380026

LOCATION:

METER MODEL & SERIAL # 14
<

BATT LIFE:

HA,
CALIB. DATE: = 1//13/95

5ZL{Z\}

iCCEPTABLE COUNT RANGE SOURCE CPS

e 4

PERFORMED BY: i
ACCEPTABLE COUNT RANGE

15/

SOURCETYPE: e |3} REPLICATE/SCALE o) 25] (8 F°] O¥250] s00] 5000
SOURCE #: _ 1 B 3? 20
ACTIVITY (uCi): Spls 2 2 |38 | 208
REPLICATE/SCALE BACK GROUND COUNTS 3 lq qo 210
1 i\ a _z% 3% | 200
2 14 5 1 As0
3 1z AVG SOURCE: 5 M
AVG BKG 1t ACR [(AVG SOURCE)-(AVG BKG)]: 52 A7 a! ]Q |
nicHacr (+10%:) 4.0 | 2011 210
LOW ACR (-10 %): _il[ 2 H|FL
DAILY QUALITY CONTROL CHECK _
BACKGROUND CPM SOURCE COUNTS
DATE INITIAL 1 ) 3 [ AVG BKG 75 50| 250] 500 5000
| 0 | i 10T | 2% 180 )

(SOURCE)-(AVG BKG)

At.3

{SOURCE)-(AVG BKG)

| [ T .

(SOURCE)-{AVG BKG)

{SOURCE)-{AVG BKG)

Acceptable Count Range {ACR) and Daily Quality Control Check (DQC) Procedures for Ludium MicroR Meter

obtain and average.

ACR

10) Establish an ACR for each probe/meter combo and location/site.

i (See steps 5 and 6 for ACR above).

bac

1) Record the date, operator initials, and verify battery life at each use.
2) Record 3 background counts for the 25 setting at location were ACR was performed, obtain an average background count.
3) Record a single source count for each setting (ie. 25, 50, 250, 500 and 5000) when needle measures 2/3rds of setting's scale

4) Subtract the average background count from each setting'’s source count.

7) Repeat step 6 for each setting, positioning the meter closer to the source each time.
8) Subtract the average background count (AVG BKG) from the average source count (AVG SOURCE) for each setting.

9) Determine ACR by subtracting 10 % (low) from and adding 10 % (high) to the average source minus backgrond count for each
| setting . These values represent and ACR one can expect when conducting daily quality control checks for a given location.

1) Turn on instrument and visibly inspect for damages. Verify battery life, record date, location (GPS coordinates), meter model
and serial #, high voltage (H.V.) setting, calbiration date, source type, # and activity and name of individual performing checks.

2) Select a location for establishing ACR and background(BKG). The location should reflect the lowest counts in an area and have
few physical disturbances. Record (3) background counts with selector in the 25 position, obtain an average.

5) Position meter horizontally away from radioactive check source until needle measures 2/3rd of the 25 setting's range on the
scale, record 5 source counts and obtain an average.
6) Move dial to next setting, position meter closer to the source to achieve 2/3rd the setting range, record 5 source counts and

R

| 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR (above) for each setting. The DQC should fall within this

| range.

6) If the instrument fails to fall within the ACR established for a given location evaluate conditions to insure no changes in
| background, source, etc. occured and perform a second ACR and DQC. If the instrument fails again, tag the instrument out of

|_service,.otherwise proceed as.normal.
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1 Abandoned Uranium Mine Land-Poison Canyon fowe
07380026 ! A
LOCATION: V-4 I (Ore @3 pate: S/ /%
METERSERIALE | 5205 2 ! PERFQRMED BY: L?
BATT LIFE: o K ACCEPTABLE COUNT/RANGE
ca.oaTE: 3 //S /07 \L\f\ ACCEPTABLE COUNT,RA: NGE SOURCE CPS
SOURCETYPE: ¢ S REPLICATE/SCALE 25 so|  250] 2<se8]|<0 seeOl <O
SOURCE #: 165 1 o | 2Kl ig | vy |70

2 2Ny [/feoT201 44 Jiso
3 1< o Yirelia | 4s [1go
1 V2V NE 4 72 A A PE ys | 178
2 _ sy LI 5 G L A\lire 4o | 1&5
3 [ C e avesource|| F & | B 9.8\ 0%

ACTIVITY (uCi): /
REPLICATE/SCALE  BACK GROUND COUNTS

N

Zo i/ s| | 1B

avGBKG [ 4 & ‘ |2 ACRI[(AVG SOURCE)-(AVG BKG)L:|<f 24. 919891 7 | 2G| es™

] HIGH ACR (+ 10 %):4= W 24 25 /652

LOW ACR (-10M t«}?—z\ é 29 1'99

DAILY QUALITY CONTROL CHECK
BACKGROUND CPM SOURCE COUNTS
DATE INITIAL 1 2 3 AVG BKG 25 50 250 500 5000

DE  [Bsoq L oo |10 116 [ [ /e |22 [ 77 |70 [¥

(SOURCE)-(AVG BKG)| (XF~F#| =z & T

vy wa |Sltefoqa |Tac /2B {26 [2¢ |Z¢ | 26 |28 |8 1o
{SOURCE)-(AVG BKG), 2 =7 24 54

Sli1jor JOAC/RB |12 113 14 | /@ | 20 4z 180
(SOURCEHAVG BKGl 7 | 20 | Ju 7

Y/ B Lz 114 [ e 28 [ ge Lus 1
?Mozccm,wunt Rar’g? (ACR) ana Dailyﬁality CIﬁtr LBy Ludlum MicroR Meter |

K 4

1) Turn on instrument and visibly inspect for damages. Verify battery life, record date, location (site or group of sites),
meter model and serial #, high voltage (H.V.) setting, calbiration date, source type, # and activity and name of individual
performing checks. 1 £F e 3N 3414‘{ 7/{2&00
| 2) Select a location for establishing ACR and background(BKG). The location should reflect the lowest count in an area and
| have few physical disturbances. Record (3) background counts with selector in the 25 position, obtain an average.
5) Position meter horizontally away from known radioactive check source until needle measures 2/3rd of the 25 setting's
range on the scale, record 5 source counts and obtain an average. ‘
6) Move dial to next setting (50), position meter closer to the source to achieve 2/3rd the setting range, record 5 source w
counts and obtain and average.
7) Repeat step 6 for each setting (ie. 250, 500 and 5000), positioning the meter closer to the source each time. |
| 8) Subtract the average background count (AVG BKG) from the average source count (AVG SOURCE) for each setting. i
9) Determine the accepatable count range (ACR) by subtracting 10 % (low) from and adding 10 % (high) to the average
source minus backgrond count for each setting . These values represent the acceptable count range one can expect when
conducting daily quality control checks for a given location.
10) An ACR MUST be established for each probe/meter combo and location/site.
bac
| 1) Daily, record the date, operator initials, and verify battery life .
2) Record 3 background counts at the 25 setting AT THE SAME LOCATION that the ACR was performed and obtain an
| average background count.
| 3) Record a single source count for each setting (ie. 25, 50, 250, 500 and 5000) when the needle measures 2/3rds of
setting's scale (See steps 5 and 6 for ACR above).
| 4)Subtract the average background count from each settings source count.
| 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR (above) for each setting. The DQC should fall
| within this range.
| 6)if the instrument fails to fall within the ACR established for a given location evaluate conditions to insure no changes in
background source, etc occured and perform a second ACR and DQC. Iif the instrument fails again, tag the instrument

PG TR il i il
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Abandoned Uranium Mine Land-Poison Canyon

07380026 .
LOCATION: \ oate: <D | L? ‘ D%
METER SERIAL # E‘BCB s 3 PERFORMED BY: A b( -y
BATT LIFE: O(/\ ACCEPTABLE COUNT RANGE MG\A& F/ Z@
CALIB. DATE: % - Z ! ) -0 8 ACCEPTABLE COUNT RANGE SOURCE CPS
SOURCETYPE: *& = 7,71~ REPLICATE/SCALE 25 50 250 500 5000

e — T e
ACTIVITY (uCi): X /| o
rok 2theto
V4 P

2

REPLICATE/SCALE BACK GROUND COUNTS 3
1 1S 4 A

. 5

3 \g.75 AVG SOURCE:| / G 2
AVGBKG ; &, % ACR [(AVG SOURCE)-(AVG BKG)]: ¥,
HIGH ACR (+ 10 %):
LOWACR (-10 %):
DAILY QUALITY CONTROL CHECK
BACKGROUND CPM (2 u

DATE INITIAL 1 2 3 |aveeks| ~ 25 = so| 250 500 5000 2;, 3%
o |09 | I g g O 2.5
15394 (SOURCE)-AVG BKG) :
_ . ' Sob ;

I I I | -
{SOURCE)-{AVG BKG) QI

] I 10,99
1

: (SOURCE)-(AVG BKG
] [T T T b4

Acceptable Count Range (ACR) and Daily Quality Control Check (DQC) Procedures for Ludlum MicroR Meter ‘ %

ACR
1) Turn on instrument and visibly inspect for damages. Verify battery life, record date, location (site or group of sites), I
meter model and serial #, high voltage (H.V.) setting, calbiration date, source type, # and activity and name of individual I
| performing checks. I
2) Select a location for establishing ACR and background(BKG). The location should reflect the lowest count in an area and I
have few physical disturbances. Record (3) background counts with selector in the 25 position, obtain an average.
5) Position meter horizontally away from known radioactive check source until needle measures 2/3rd of the 25 setting's
range on the scale, record 5 source counts and obtain an average.
6) Move dial to next setting (50), position meter closer to the source to achieve 2/3rd the setting range, record 5 source
| counts and obtain and average. I
| 7) Repeat step 6 for each setting (ie. 250, 500 and 5000), positioning the meter closer to the source each time. |
8) Subtract the average background count (AVG BKG) from the average source count (AVG SOURCE) for each setting. ‘I
| 9) Determine the accepatable count range (ACR) by subtracting 10 % (low) from and adding 10 % (high) to the average ‘
source minus backgrond count for each setting . These values represent the acceptabie count range one can expect when
conducting daily quality control checks for a given location. |
| 10) An ACR MUST be established for each probe/meter combo and location/site.
pac
1) Daily, record the date, operator initials, and verify battery life .
| 2) Record 3 background counts at the 25 setting AT THE SAME LOCATION that the ACR was performed and obtain an
| average background count.
| 3) Record a single source count for each setting (ie. 25, 50, 250, 500 and 5000) when the needle measures 2/3rds of
| setting's scale (See steps 5 and 6 for ACR above).
i 4) Subtract the average background count from each settings source count.
5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR (above) for each setting. The DQC shouid fall
i within this range.
| 6) If the instrument fails to fall within the ACR established for a given location evaluate conditions to insure no changes in
background, source, etc. occured and perform a second ACR and DQC. If the instrument fails again, tag the instrument
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LOCATION: EE ;; i; j:i iSEE E:)&;’-l

METER TYPE:
METER ID #:
DETECTOR TYPE:
DETECTOR ID #:

H.V. /THRESHOLD

CALIB. DATE:
SOURCE TYPE:
SOURCE #:
ACTIVITY (uCi):

NUMBER
1
2
3

Abandoned Uranium Mine Land-Poison Canyon

Sﬁé—a‘o

%-’lb‘

O T-j06
,q-—
S — (34—
’?g

BKG CPS

18%

AVGBKG 7 |§

NUMBER

@gﬂ
155 4%
1554 1953,

155 ¢
Jjgto
83,
g
\%8 10

SOURCE

CPS

AVG SOURCE 23 45¢

ACR [(AVG SOURCE)-{AVG BKG)):
HIGHACR (+10%): 25 75/
LOWACR (-10%): Z)o 9

07380026

LACCEPTABLE COUNT RANGE
= ———

| 4) Record (3) six second background counts (CPS) and obtain an average.

1) Turn on instrument and visibly inspect meter and probe for damage especially

DATE:

A |

o B

PERFORMED BY: M_

ACR

Acceptable Count Range (ACR) and Daily Quality Control Check (DQC)
Procedures for Ludlum 44-10/44-9 and Model 2350/2221/12 i

to cables, probe's glass casing and digital display. Verify battery life. {
2)Record date, location (site or group of sites with coordinates), model and serial i
#, detector model & serial #, high voltage (H.V.) threshold settings, calbiration '
date, source type, # and activity and name of individual performing checks. ’
3) Select a location for establishing ACR and background{BKG). The location

should reflect the lowest count in an area and have few physical disturbances such

as waste piles, shafts and mining-associated debris.

5) Hold probe vertically above a known radioactive check source.

| 6) Record (10) six second source counts and obtain an average count. |
| 7)Subtract the average background count (AVG BKG) from the average source

count (AVG SOURCE).

8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from
| and adding 10 % (high) to the average source minus backgrond count. These
| values represent the acceptable count range one can expect when conducting !

daily quality control checks for a given location.

9) An ACR MUST be established for each probe/meter combo and location/site. r

bac

| 1) Daily, record the date, high voltage and operator initials.
| 2) Record (3) six second background counts AT THE SAME LOCATION that the ACR | %(0
was performed and obtain an average background count. ‘

3) Record (3) six second source counts with the probe held above the known (same

distance as above) source and obtain an average source count.

4) Subtract the average background count from the average source count.
| 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR. The

DQC should fall within this range.

6) If the instrument fails to fall within the ACR established for a given location
evaluate conditions to insure no changes in background, source, etc. occured and
perform a second ACR and DQC. If the instrument fails again, If warranted, tag
the instrument Out of Service and send to manufacturer for repair.

7) If second DQC falls within second ACR, proceed.

DAILY QUALITY CONTROL CHECK

T

L

%2
1S

;
i

AVG
DATE INITIAL H.V. BACKGROUND CPM AVG BKG SOURCE CPM SOURCE |(AVG SOURCE)-(AVG BKG)
3 o foe Juc gso {636 |S8 [ 6ys | 626 |aeyy | 21895 |2t9es 21749 | 21123




Abandoned Uranium Mine Land-Poison Canyon

07380026
ACCEPTABLE COUNT RANGE
locATON:  DOE. v2.J DATE:  5//s /59
METERTYPE: [ udlum. 222.( PERFORMED BY: . JA<
METER ID #: 108 S 4
DETECTORTYPE: Ay T Acceptable Count Range (ACR) and Daily Quality Control Check {DQC) G~
DETECTORID#: Pr [1HSHO Procedures for Ludlum 44-10/44-9 and Model 2350/2221/12 | SO
ACR [SS 6
H.V. /THRESHOLD 8‘5% _—
T I//O < 1) Turn on instrument and visibly inspect meter and probe for damage especially | Sy
CALIB. DATE: Z / Z/ o to cables, probe's glass casing and digita! display. Verify battery life. 176
SOURCE TYPE: Ce 2)Record date, location (site or group of sites with coordinates), model and serial {Séo
SOURCE #: 108 #, detector model & serial #, high voltage (H.V.) threshold settings, calbiration 1 5
A date, source type, # and activity and name of individual performing checks. [S3F
ACTIVITY {uCi): 3) Select a location for establishing ACR and background(BKG). The location 1528
Q Dog M S, (/de should reflect the lowest count in an area and have few physical disturbances such |, ., ,
e ld ¢J NUMBER  BRGTPS———— as waste piles, shafts and mining-associated debris. 15¢/9
e 4) Record (3) six second background counts (CPS) and obtain an average. =
1 Jst 2 & 2%
$av /5408 <9¢ | 5)Hold probe vertically above a known radioactive check source. 120
S3x= 2 /54y ZFT 6) Record (10) six second source counts and obtain an average count. F6 Féo
<83 3 7) Subtract the average background count (AVG BKG) from the average source 398
EBKE LS:&Q_? _ count (AVG SOURCE). F40
_/§+I, 2/5€ pa 8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from ¥31
SO; '; B BS% and adding 10 % (high) to the average source minus backgrond count. These 78/
NUMBER ‘Dyl"' values represent the acceptable count range one can expect when conducting CYF
1 /So0zF 125%3 daily quality control checks for a given location. é—; 5;
2 /</Z, € 12536 9) An ACR MUST be established for each probe/meter combo and location/site. 276
3 /Y02 S 1ZeHe pac 763 —o
4 /93%8 12369 1) Daily, record the date, high voltage and operator initials. 14\~
5 14Z0 (/ /263 8 2) Record (3) six second background counts AT THE SAME LOCATION thatthe ACR | ————
77" was performed and obtain an average background count.
& —/-Olz 1241 3) Record (3) six second source counts with the probe held above the known (same
7 [HAF & 1274F distance as above) source and obtain an average source count.
/192 Z2€25 4) Subtract the average background count from the average source count.
8 Y2F2 1Zs ¥ )
TR 5) Compare the (AVG SOURCE)-(AVG BKG) count to the high and low ACR. The
7
? /L—/Zﬁ- 1279 DQC should fall within this range.
10 14314 12e32 6) If the instrument fails to fall within the ACR established for a given location
AVG SOURCE /¢ { 90 1253 evaluate conditions to insure no changes in background, source, etc. occured and
ACR [(AVG SOURCE)-(AVG BKG)J: perform a second ACR and DQC. If the instrument fails again, If warranted, tag
—_— the instrument Out of Service and send to manufacturer for repair.
HIGHACR (+10%): 15GOq 13837 7) if second DQC falls within second ACR, proceed.
LOWACR (-10%): 1 Z 33 Z {132l
DAILY QUALITY CONTROL CHECK
_— F = - ————
AVG
? Doc. |DATE INITIAL H.V. BACKGROUND CPM AVG BKG SOURCE CPM SOURCE |{AVG SOURCE)-(AVG BKG) (G
ded [Slrclow 1Tne |98 lece ls99 sz 1529 liwzo |i3373ussy pyioy | /3526
2R Sfefo1 IzAc |- 678 1020 |6FF 658 |iz9s9i28%e | vaorlzss 7 | 122276 e
' & L - 623 |§9¢ <72 |€18 |iz¢eg |v2ssH1zroo 1zas Y. Fe
§ [3[elos [sncfep| geg [ang [y [w0¢ 909 |09 Rordpay liz99 [ o so= o
Cedaaliglon g fenl«el lza3 lum le%3 [392 lxaps 10813 leay Loven | /zaga o
S 2|83 (3L [3d [334 [9ez ligasetivfacyipmdligec] 1290) 58



Abandoned Uranium Mine Land-Poison Canyon

07380026

ACCEPTABLE COUNT RANGE

LOCATION: Cﬂ_

METER TYPE: :.:!a : ! ‘

METER ID #:

DETECTOR TYPE: —10

DETECTOR ID #:
H.V. /THRESHOLD

CALIB. DATE: 2250

SOURCE TYPE: &s .- 1
SOURCE #: 1691

ACTIVITY (uCi): 5 0

NUMBER BKG CPS

3
AVG BKG

URCE

NUMBER CPS

1
2 230
3 2B562.
4 éﬁ;ﬁo
s ZBLOL
6
) ZRBds
8 28L17
9 2895
10 2348/

AvG SouRcE 2849 |
ACR [(AVG SOURCE)-(AVG BKG)]:
HIGH ACR {+ 10 %):

:

|
S

DATE:
PERFORMED BY:

B

Acceptable Count Range (ACR) and Daily Quality Control Check (DQC)

Procedures for Ludlum 44-10/44-9 and Model 2350/2221/12

ACR

1) Turn on instrument and visibly inspect meter and probe for damage especially

to cables, probe's glass casing and digital display. Verify battery life.

2)Record date, location (site or group of sites with coordinates), model and serial
#, detector model & serial #, high voltage (H.V.) threshold settings, calbiration t
date, source type, # and activity and name of individual performing checks.

| 3) Select a location for establishing ACR and background(BKG). The location I
| should reflect the lowest count in an area and have few physical disturbances such |

, as waste piles, shafts and mining-associated debris.
| 4)Record (3) six second background counts (CPS) and obtain an average.

| 5) Hold probe vertically above a known radioactive check source.
6) Record (10) six second source counts and obtain an average count. ;
7) Subtract the average background count (AVG BKG) from the average source

count (AVG SOURCE). ‘
8) Determine the accepatable count range (ACR) by subtracting 10 % (low) from ‘
| and adding 10 % (high) to the average source minus backgrond count. These ‘
values represent the acceptable count range one can expect when conducting |
daily quality control checks for a given location.

| 9) An ACR MUST be established for each probe/meter combo and location/site.

bac

| 1) Daily, record the date, high voltage and operator initials.

i 2) Record (3) six second background counts AT THE SAME LOCATION that the ACR
was performed and obtain an average background count.

. 3) Record (3) six second source counts with the probe held above the known (same
distance as above) source and obtain an average source count.

| 4) Subtract the average background count from the average source count.
5) Compare the (AVG SOURCE)-{AVG BKG) count to the high and low ACR. The

DQC should fall within this range.

6) If the instrument fails to fall within the ACR established for a given location
evaluate conditions to insure no changes in background, source, etc. occured and
| perform asecond ACR and DQC. If the instrument fails again, If warranted, tag

. the instrument Out of Service and send to manufacturer for repair.

| 7) If second DQC falls within second ACR, proceed.

LOWACR (-10%): 2 &2 3T~ |

DAILY QUALITY CONTROL CHECK
—————

AVG
DAJE INITIAL H.V. BACKGROUND CPM AVG BKG SOURCE CPM SOURCE |{AVG SOURCE)-(AVG BKG)
= 7/’//7/ 3 Zzo ] 41| 2852 28097 204441 28|  2803F

[




Certificate of Calibration

Ratemeter / Scaler Certificate of Calibration

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Manufacturer: Ludlum  Modetl: 2221 Serial No.: 115157

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: [J97743 [ 201932

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997
NMRCB Registration No. 481-3 « Calibration of Radi D i

& Devices

3 Mechanical ck.[Z] Meter Zeroed [ Geotropism ck. [ F/S Response ck. [ Audio ck.

B THR/WIN ck. High Voltage ck.: E500v E1000v B1500v @ Battery ck. (min 4.4 vdc)
Threshold Setting: 10 mV

Instrument found within tolerance (+/- 10%) [@Yes O No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading

400 Kcpm 400 Kcpm 400 Kcpm

100 Kecpm 100 Kcpm 100 Kcpm

40 Kecpm 40 Kepm 40 Kcpm

10 Kecpm 10 Kcpm 10 Kepm

4 Kepm 4 Kepm 4 Kcpm

1 Kcpm 1 Kepm 1 Kepm

400 cpm 400 cpm 400 cpm

100 cpm 100 cpm 100 cpm
Reference Instrument Log Scale Integrated Counts

Calibration Point "As Found Reading" Count Rate (1-minute count)
400 Kcpm 400 Kepm 400 Kepm 398735
40 Kepm 40 Kepm 40 Kcpm 39872
4 Kcpm 4 Kepm 4 Kcpm 3987
400 cpm A cpin 400 cpm 399
|

Calibrated

\Y Calibration Date: 7+ 2- O &

Calibration Due: Q 2- 09
Reviewed Byzw {) )/\ ?’/7, 7/£&

Date:

ERG Form 1.02B



Certificate of Calibration

Ratemeter / Scaler Certificate of Calibration

Environmental Restoration Group, Inc.
8809 Washington St. NE, Swuite 150
Albuquerque, NM 87113

(505) 298-4224

Manufacturer: Ludlum Model: 221r 86306

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: £197743 2201932

Serial No.:

This calibration confonms to the requirements and acceptable calibration conditions of ANSI N323A - 1997
NMRCB Regstration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

Mechanical ck.[Z Meter Zeroed [ Geotropism ck. [Z F/S Response ck. @ Audio ck.

3 THR/WIN ck. High Voltage ck.: 1 500v E1000v El1500v B Battery ck. (min 4.4 vdc)
Threshold Setting: 10 mV

Instrument found within tolerance (+/- 10%) EYes & No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading
400 Kepm 400 Kecpm 400 Kcpm
100 Kcpm 100 Kcpm 100 Kepm
40 Kepm 40 Kcpm 40Kcpm
10 Kcpm 10 Kepm 10 Kepm
4 Kcpm 4 Kcpm 4 Kepm
1 Kepm 1 Kepm 1 Kcpm
400 cpm 400 cpm 400 cpm
100 cpm 100 cpm 100 cpm
Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (1-minute count)
400 Kepm 400 Kcpm 400 Kepm 398320
40 Kcpm 40 Kcpm 40 Kepm 39824
4 Kepm 4 Kepm 4 Kepm 3983
400 cpm 400 cpm 400 cpm 398
e
Calibrated By: \> Calibration Date:_/2.~ 1§ ~©O&

Calibration Due:__/ 2u § 4F}
(2/1S /a0 F

Date:

Reviewed By: 7/7%/[41——1 |

ERG Form 1.02B.1



Certificate of Calibration €RG

Environmental Restoration Group, Inc.

Voltage Plateau Form 8809 Washington St. NE, Suite 150

Albugquerque, NM 87113
(505) 298-4224

Detector Mfg.. _-4dlum Model: 44-10 Serial No.: PR122628

Ludlum
Counter Mfg.: Model: 2221 Serial No.: 108846
This calib fe to the reqi and ptable calibration conditions of ANSI N323A - 1997
NMRCB Regstration No. 481-3 « Calib of Radiation D Instruments & Devices
Counter Threshold Setting: 10 mV  Cable Length: 39 inch, [J5 foot, 3 Other: Curly

Detector geometry to source: LFace, [ Side, [ Below, DlOther:
Distance to source: [JContact, [ 6-Inches, [J Other: /2"

Alpha Source :[J Th230 @ 13,000 dpm (2/14/08) sn: 4098-03 [0 Other:

Beta Source:LJ Tc99 @ 16,800 dpm (2/14/08) sn: 4099-03 DI Other:
Gamma Source : [@ Cs-137 @ 5.81uCi (3/07/07) sn: 4097-03 [JOther: Am-241 1uCi

Count Time:____1 Minute
High Gross Source Background
Voltage Counts Counts
700 66530
800 77472
900 81357
1000 83078
1050 83246
1100 83455 11759
1150 83640
1200 85308

Comments: Recommended Operating High Voltage: ___ 1100 _ volts

Calibrated By: - = Calibration Date:s 2.~ 1S -¢&

Calibration Due:_ /2 -1 5—'OCL’

Reviewed By: %%W’_;' Date: /z / 7 ‘-;/ (% (g

ERG Form 1.03A.1



Certificate of Calibration €ERG

Environmental Restoration Group, Inc.

Voltage Plateau Form 8809 Washington St. NE, Suite 150

Albuquerque, NM 87113
(505) 298-4224

Detector Mfg.;_ Ludlum Model: 44-10 Serial No.: PR114540

Counter Mfg.:__Ludlum Model: 2221 Serial No.: 115157

Ths calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997
NMRCB Regjistration No. 481-3 + Calibration of Radiation Detection & & Devices
Counter Threshold Setting: 10 mV  Cable Length: [439 inch, [J5 foot, CJOther:

Detector geometry to source: [JFace, [ Side, [ Below, CJOther:

Distance to source: Ll Contact, [ 6-Inches, L] Other:
Alpha Source :Ed Th230 @ 13,000 dpm (2/14/08) sn: 4098-03 [ Other:

Beta Source: L] Tc99 @ 16,800 dpm (2/14/08) sn: 4099-03 ClOther:
Gamma Source : [@ Cs-137 @ 5.32uCi (2/18/09) sn: 4097-03 [JOther: Am-241 1 uCi

Count Time: 1 Minute
High Gross Source Background
Voltage Counts Counts
700 73004
800 78988
850 81304 10744
900 81959
950 82902
1000 84292
1050 88960

Comments: Recommended Operating High Voltage: __850 volts

) Pl

Calibrated By: / \( %w\ Calibration Date: ZI / 13 / a?

Calibration Due: l{,/ \3/ Lo

Reviewed By:__( &él / )\ Date: ‘{/ !)'/07

ERG Form 1.03A.1



Designer and Manufacturer

of

Scientific and Industrial

Instruments

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810  PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, US.A.

CUSTOMER ERG (ENVIRO RES GRP) ORDER NO. 20107226/324704

Mfg. Ludlum Measurements, Inc. Model 19 Serial No._182652

Mfg. Model Serial No.

Cal. Date 28-Apr-08 Cal Due Date 28-Apr-02 Cal. Interval 1 Year  Meterface 202-016
“heck mark M applies to applicable instr. and/or detector IAW mfg. spec. L 73 _°F RH 30 % Al 705.8 mm Hg

] New Instrument
[ Mechanical ck.

4 F/SResp.ck

Instrument Received ] Within Toler. +-10% [] 10-20% [] Out of Tol. [] Requiring Repair [ ] Other-See comments

[ Meter Zeroed
4 Reset ck.

[C] Background Subtract
[} window Operation

[J Input Sens. Linearity
[0 Geotropism

[ Audio ck. [J Alarm Setting ck. 4 Batt. ck. {Min. Volt) 2.2 VDC
[] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. EfCalibrcted in accordance with LMI SOP 14.9 rev 02/07/97.
1strument Volt Set 550 V Input Sens. 34 mV Det. Oper. vV at my Bqé?sggtl% = mv
(] HY Readout (2 points)  Ref./Inst. / V  Ref./Inst. / \"
COMMENTS:
iamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
5000 4000 uR/hr 4000 HOOO
5000 1000 uR/hr 1000 [{o1e%]
500 400 UR/hr = 77400 ¢pn KOO 4oo
500 100 yR/hr 100 100
250 200 UR/hr =34000cpm 200 Zoo
250 100 uR/hr [[e2} 1060
50 7240 cpm 4o 4o
50 1810 cpm 10 )
25 3400 cpm 20 20
25 850 cpm 5 5
*Uncertainty within+ 10%  C.F. within * 20% 50, 25 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Nigital Log
eadout Scale

Jdlum Measurements, Inc. certifies that the above instrument has been caiibrated by standards traceable to the National institute of Standards and Technology. or to the calibration facilities of
ther Intemationatl Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
e calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

State of Texas Cdlibration License No. LO-1963

Reference instruments and/or Sources: [ ]s-394/1122
Cs-137 Gamma $/N [ J1162 [(Jen2 M mses (5105 (Jrioos (a7 [Jess2 [Jesst

[J Alpha S/N
(4~ m 500 S/N

Calibrated ByMM

Reviewed By:

[CJ BetaS/N

238275

Cnar Ozer Close 280

[J Oscilloscope S/N

Moo

(720 Tl73a st [ Neutron Am-241 Be S/N T-304
O] Other

(¥ Multimeter S/N 83750210

Date 2&-APLV8

Date 23 O-»g\« o

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. AC Inst.
FORM C22A 01/29/2008

Only

[]
L]

Passed Dielectric (Hi-Pot) and Continuity Test
Failed:
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ATTACHMENT B

ACZ Laboratory Analytical Reports
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/Il:Z Laboratories, Inc. Analytical

2773 Downbill Drive  Steamboat Springs, CO 80487  (800) 334-5493 -Teloly
April 28, 2009

Report to: Bill to:

Bob Newcomer Toni Sanchez

Golder Associates, Inc. Golder Associates, Inc.

5200 Pasadena, N.E. Suite C 5200 Pasadena NE Suite C

Albuquerque, NM 87113 Albuquerque, NM 87113

cc: Fiona Jordan

Project ID: 07380026.0002
ACZ Project ID: L75211

Bob Newcomer:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on April 09, 2009.
This project has been assigned to ACZ's project number, L75211. Please reference this number in all future
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan, version 12.0. The enclosed results
relate only to the samples received under L75211. Each section of this report has been reviewed and approved
by the appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after May 28, 2009. If the samples
are determined to be hazardous, additional charges apply for disposal (typically less than $10/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
reports for five years.

If you have any questions or other needs, please contact your Project Manager.

REPAD.01.06.05.02 Page 1 of 13



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
Golder Associates, Inc. ACZ Sample ID: L75211-01
Project ID: 07380026.0002 Date Sampled: 04/02/09 12:45
Sample ID: BARBARA J3-1A Date Received: 04/09/09

Sample Matrix:  Soil

Metals Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Thorium, total (3050) M6020 ICP-MS 2.4 B * mg/Kg 0.5 3 04/21/09 3:11 erf
Uranium, total (3050) M6020 ICP-MS 2150 * mg/Kg 3 10  04/21/09 18:07 erf
Soil Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Solids, Percent CLPSOW390, PART F, D-98 921 * % 0.1 0.5  04/10/09 13:00 Iwt
Soil Preparation

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Air Dry at 34 Degrees USDA No. 1, 1972 04/10/09 12:30 Iwt
C

Crush and Pulverize USDA No. 1, 1972 04/13/09 10:00 Iwt
Digestion - Hot Plate  M3050B ICP-MS 04/14/09 9:35 Iwt
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCVv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.
H Analysis exceeded method hold time. pH is a field test with an immediate hold time.
U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
?3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update 111, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

?3) Animal matrices for Inorganic analyses are reported on an “as received" basis.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

REPIN03.02.07.01

Page 3 of 13



AEZ Laboratories, Inc. Inorganic QC

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Summary
Golder Associates, Inc. ACZ Project ID:  L75211

Project ID: 07380026.0002

Solids, Percent CLPSOW390, PART F, D-98

ACZID Type Analyzed PCN/SCN QC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262077

WG262077PBS PBS 04/10/09 13:00 u % 99.9 100.1

L75214-01DUP DUP 04/10/09 13:00 95.1 93.96 % 1.2 20
Thorium, total (3050) M6020 ICP-MS

ACZID Type Analyzed PCN/SCN QcC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262507

WG262507I1CV ICV 04/21/09 2:42 MS090326-1 .05 0477 mg/L 95.4 90 110

WG2625071CB ICB 04/21/09 2:47 U mg/L -0.003 0.003

WG262158PBS PBS 04/21/09 3:06 u mg/Kg -1.5 1.5

L75214-01MS MS 04/21/09 3:34 MS090311-4 12.5 1.4 13.5 mg/Kg 96.8 75 125

L75214-01MSD MSD  04/21/09 3:48 MS090311-4 12,5 1.4 13.16 mg/Kg 94.1 75 125 255 20
Uranium, total (3050) M6020 ICP-MS

ACZID Type Analyzed PCN/SCN QcC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262537

WG262537I1CV ICV 04/21/09 17:39  MS090326-1 .05 .04907  mg/L 98.1 90 110

WG2625371CB ICB 04/21/09 17:44 U mg/L -0.0003 0.0003

WG262158PBS PBS 04/21/09 18:03 u mg/Kg -0.15 0.15

L75214-01MS MS 04/21/09 18:31  MS090311-4 625 3000 3210  mg/Kg 33.6 75 125 M3
L75214-01MSD MSD  04/21/09 18:45  MS090311-4 625 3000 3187.5 mg/Kg 30 75 125 0.7 20 M3

REPIN.01.06.05.01 Page 40f 13



AEZ Laboratories, Inc. Inorganic Extended
Qualifier Report

2773 Downhill Drive ~ Steamboat Springs, CO 80487 (800) 334-5493

Golder Associates, Inc. ACZ Project ID: L75211

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS

or LFB) was acceptable.

L75211-01 WG262537  Uranium, total (3050) M6020 ICP-MS

REPAD.15.06.05.01
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AL Z Laboratories, Inc. RadioChemistry

2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 Analytical Results
Golder Associates, Inc. ACZ Sample ID: L75211-01

Project ID: 07380026.0002 Date Sampled: 04/02/09 12:45
Sample ID: BARBARA J3-1A Date Received: 04/09/09

Locator: Sample Matrix:  Soil

Gross Alpha & Beta (3050) Prep Method:
M9310

Parameter Measure Date Prep Date Result Error(+/-) LLD Units XQ Analyst
Gross Alpha 04/24/09 13:05 1400 39 2.2 pCi/g * bjl
Gross Beta 04/24/09 13:05 1700 27 4.5 pCi/g * bjl
Radium 226 (3050) Prep Method:
M903.1

Parameter Measure Date Prep Date Result Error(+/-) LLD Units p(e] Analyst
Radium 226 (3050) 04/22/09 16:52 580 4 0.38 pCilg * mwm
REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.
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/II:Z Laboratories, Inc. Radiochemistry

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-)  Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in % (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)
RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.
UCL Upper Control Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate
LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil
LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)
H Analysis exceeded method hold time.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.
No nuclides detected above the Lower Limit of Detection (LLD)

High blank data accepted because sample concentration is 10 times higher than blank concentration
QC is out of control. See Case Narrative.

N X < c -+ x>

Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

D ASTM

RP DOE

ESM DOE/ESM

1) Solid matrices are reported on a dry weight basis.

) Preparation method: "Method" indicates preparation defined in analytical method.

?3) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.
For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

REPIN03.11.00.01
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AEZ Laboratories, Inc. Radiochemistry QC

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Summary
Golder Associates, Inc. ACZ Project ID:  L75211
Project ID: 07380026.0002
Alpha M9310 pCi/g
ACZID Type Analyzed PCN/SCN QC Sample Error LLD Found Error LLD Rec Lower Upper RPD/RER Limit Qual
WG262764
WG262565PBS  PBS 04/24/09 .39 0.29 0.27 0.54
WG262565LCSS LCSS 04/24/09 RC081215-1 32.42 28 2.8 0.54 86.4 52 129
L75211-01DUP DUP-RER 04/24/09 1400 39 2.2 1200 37 2.3 3.72 2 RN
L75211-01DUP  DUP-RPD 04/24/09 1400 39 2.2 1200 37 23 15.4 20 RN
L75212-02MS MS 04/24/09 RC081215-1 101.32 470 23 2.2 430 24 2.6 -39.5 52 129 M3
Beta M9310 pCi/g

Type Analyzed PCN/SCN QC Sample Error LLD Found Error Rec Lower Upper RPD/RER Limit Qual
WG262764
WG262565PBS  PBS 04/24/09 1.2 0.6 0.77 1.54
WG262565LCSS LCSS 04/24/09 PCN30789 40 39 2.6 1.6 97.5 65 104
L75211-01DUP DUP-RER 04/24/09 1700 27 4.5 1300 23 4.4 11.28 2 RC
L75214-01MS MS 04/24/09 PCN30789 111.11 2300 31 4.5 2600 33 4.5 270 65 104 M3
Radium 226 (3050) M903.1 pCilg
ACZID Type Analyzed PCN/SCN QC Sample Error LLD Found Error LLD Rec Lower Upper RPD/RER Limit Qual
WG262679
WG262382PBS  PBS 04/22/09 -.01 0.19 0.48 0.96
WG262382LCSS LCSS 04/22/09 RC090209-1 47.83 53 1.5 0.6 110.8 44 128
L75211-01DUP DUP-RER 04/22/09 580 4 0.38 670 4.5 0.41 14.95 2 RN
L75211-01DUP DUP-RPD 04/22/09 580 4 0.38 670 4.5 0.41 144 20 RN
L75214-01MS MS 04/22/09 RC090209-1 47.83 980 5.9 0.48 1300 8.2 0.73 669 44 128 M3

REPRC.01.06.05.01 Page sof 13



AEZ Laboratories, Inc. RadChem Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487  (800) 334-5493 Qua'ifier Report
Golder Associates, Inc. ACZ Project ID: L75211

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

L75211-01 WG262764 Gross Alpha M9310 M3 The spike recovery value is unusable since the analyte

concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RN Sample concentration is greater than 5x LLD; RPD was
used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

Gross Beta M9310 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RC For a solid matrix, the matrix duplicate precision
assessment (RPD or RER) exceeded the control limit,
which is attributable to the non-homogeneity of the sample.

WG262679 Radium 226 (3050) M903.1 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M903.1 RN Sample concentration is greater than 5x LLD; RPD was
used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

REPAD.15.06.05.01
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/IEZ Laboratories, Inc. Certification

2773 Downbhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

Golder Associates, Inc. ACZ Project ID: L75211

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Thorium, total (3050) M6020 ICP-MS
Uranium, total (3050) M6020 ICP-MS

Radiochemistry

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Radium 226 (3050) M903.1

Soil Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Solids, Percent CLPSOW390, PART F, D-98

REPAD.05.06.05.01
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ACZ Laboratories, Inc. Sample

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
Golder Associates, Inc. ACZ Project ID: L75211
07380026.0002 Date Received: 4/9/2009
Received By:
Date Printed: 4/9/2009

Receipt Verification
YES NO NA

1) Does this project require special handling procedures such as CLP protocol? X
2) Are the custody seals on the cooler intact? X
3) Are the custody seals on the sample containers intact? X
4) Is there a Chain of Custody or other directive shipping papers present? X
5) Is the Chain of Custody complete? X
6) Is the Chain of Custody in agreement with the samples received? X
7) ls there enough sample for all requested analyses? X
8) Are all samples within holding times for requested analyses? X
9) Were all sample containers received intact? X
10) Are the temperature blanks present? X
11) Is the trip blank for Cyanide present? X
12) Is the trip blank for VOA present? X
13) Are samples requiring no headspace, headspace free? X
14) Do the samples that require a Foreign Soils Permit have one? X

Exceptions: If you answered no to any of the above questions, please describe

N/A

Contact (For any discrepancies, the client must be contacted)

N/A

Shipping Containers

Cooler Id Temp (°C) Rad (uR/hr) Client must contact ACZ Project Manager
NA8194 14.8 170 if analysis should not proceed for samples
received outside of thermal preservation
acceptance criteria.

REPAD.03.11.00.01
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AEZ Laboratories, Inc.

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Golder Associates, Inc. ACZ Project ID: L75211

07380026.0002 Date Received: 4/9/2009
Received By:

SAMPLE  |CLIENT ID 'R<2|G<2|BK<2| Y<2 |YG<2| B<2 |0<2|T>12| N/A | RAD | ID |

L75211-01 BARBARA J3-1A X L]

Sample Container Preservation Legend

Abbreviation Description Container Type  Preservative/Limits

R Raw/Nitric RED pH must be < 2

B Filtered/Sulfuric BLUE pH must be < 2

BK Filtered/Nitric BLACK pH must be < 2

G Filtered/Nitric GREEN pH must be < 2

(@] Raw/Sulfuric ORANGE pH must be < 2

P Raw/NaOH PURPLE pH must be > 12 *

T Raw/NaOH Zinc Acetate TAN pH must be > 12

Y Raw/Sulfuric YELLOW pH must be < 2

YG Raw/Sulfuric YELLOW GLASS pH must be <2

N/A No preservative needed Not applicable

RAD Gamma/Beta dose rate Not applicable must be < 250 pR/hr

* pH check performed by analyst prior to sample preparation

Sample IDs Reviewed By:

REPAD.03.11.00.01
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[ 752/

CHAIN of

Laboratories, Inc.
CUSTODY

2773 Downhill Drive Steamboal Springs, CO B0487 (800) 334-5493

» New v~ address: SO0 WheoenNa D
V4 Peszxc;lrac }\r ThtDade. 1) Qlu’l)

Telepho}\)e. 0 S - B -3 04?3

Company: l‘f)lda/ %MS Telephoné} S—DS ?Z 204

Address: S 200 )

Company: (SOLDER AN ATE A(hm\)@ma N SE D
E-mail. Fovii_S2neez2(4y; | Telephoned & STE - 82/ -3 o/,l A
If sample(s) received past holding time (HT),lor if insufficient HT remains to complete ves | [
analysis before expiration, shall ACZ proceed with requested short HT analyses? NO [::]

if "NO" then ACZ will contact client for further instruction, if neither "YES™ nor "NQ"
is indicated, ACZ will proceed with the requested analyses, even if HT Is expired, and data will be qualified.

PROJECT INFORMATION ANALYSES REQUESTED (attach list or use quote number)

Quote #:
ProjectiPO # (RGO, OCOL, o
Shipping Co.: -Fed é}@ -E o,
Tracking #:. 4 4] S ROIO0OD 203 S g

1 u o
Reporting stat'e for compliance testing: 5 )
Are any samples NRC licensable material? * <

SAMPLE IDENTIFICATION DATE:TIME Matrix
cerpre Nh - 1P 12, 0 L2710 |1 [ X
’ vl
e o to. e A
Ll %ol

Matrix SW (Burface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL {Sludgs) - SO (Soil} - OL (Qil) - Other (Specify)

FRMQAD21.12.03.06 White - Return with sample. Yellow - Retain for your records.

Page 13 of 13




/Il:Z Laboratories, Inc. Analytical

2773 Downbill Drive  Steamboat Springs, CO 80487  (800) 334-5493 -Teloly
April 28, 2009

Report to: Bill to:

Bob Newcomer Toni Sanchez

Golder Associates, Inc. Golder Associates, Inc.

5200 Pasadena, N.E. Suite C 5200 Pasadena NE Suite C

Albuquerque, NM 87113 Albuquerque, NM 87113

cc: Fiona Jordan

Project ID: 07380026.0002
ACZ Project ID: L75212

Bob Newcomer:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on April 09, 2009.
This project has been assigned to ACZ's project number, L75212. Please reference this number in all future
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan, version 12.0. The enclosed results
relate only to the samples received under L75212. Each section of this report has been reviewed and approved
by the appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after May 28, 2009. If the samples
are determined to be hazardous, additional charges apply for disposal (typically less than $10/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
reports for five years.

If you have any questions or other needs, please contact your Project Manager.

REPAD.01.06.05.02 Page 1 of 15



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
Golder Associates, Inc. ACZ Sample ID: L75212-01
Project ID: 07380026.0002 Date Sampled: 04/02/09 00:00
Sample ID: BARBARA J3-3A Date Received: 04/09/09

Sample Matrix:  Soil

Metals Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Thorium, total (3050) M6020 ICP-MS 1.6 B * mg/Kg 0.5 3 04/21/09 3:15 erf
Uranium, total (3050) M6020 ICP-MS 880 * mg/Kg 1 5 04/21/09 18:12 erf
Soil Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Solids, Percent CLPSOW390, PART F, D-98 94.4 * % 0.1 0.5  04/10/09 13:00 Iwt
Soil Preparation

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Air Dry at 34 Degrees USDA No. 1, 1972 04/10/09 12:40 Iwt
C

Crush and Pulverize USDA No. 1, 1972 04/13/09 10:10 Iwt
Digestion - Hot Plate  M3050B ICP-MS 04/14/09 10:40 Iwt
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
Golder Associates, Inc. ACZ Sample ID: L75212-02
Project ID: 07380026.0002 Date Sampled: 04/02/09 00:00
Sample ID: BARBARA J2-1A Date Received: 04/09/09

Sample Matrix:  Soil

Metals Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Thorium, total (3050) M6020 ICP-MS 1.4 B * mg/Kg 0.5 3 04/21/09 3:25 erf
Uranium, total (3050) M6020 ICP-MS 775 * mg/Kg 0.5 3 04/21/09 18:21 erf
Soil Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Solids, Percent CLPSOW390, PART F, D-98 95.6 * % 0.1 0.5  04/10/09 13:00 Iwt
Soil Preparation

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Air Dry at 34 Degrees USDA No. 1, 1972 04/10/09 12:50 Iwt
C

Crush and Pulverize USDA No. 1, 1972 04/13/09 10:20 Iwt
Digestion - Hot Plate = M3050B ICP-MS 04/14/09 11:45 Iwt
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 3 of 15



ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCVv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.
H Analysis exceeded method hold time. pH is a field test with an immediate hold time.
U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
?3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update 111, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

?3) Animal matrices for Inorganic analyses are reported on an “as received" basis.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

REPIN03.02.07.01
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AEZ Laboratories, Inc. Inorganic QC

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Summary
Golder Associates, Inc. ACZ Project ID:  L75212

Project ID: 07380026.0002

Solids, Percent CLPSOW390, PART F, D-98

ACZID Type Analyzed PCN/SCN QC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262077

WG262077PBS PBS 04/10/09 13:00 u % 99.9 100.1

L75214-01DUP DUP 04/10/09 13:00 95.1 93.96 % 1.2 20
Thorium, total (3050) M6020 ICP-MS

ACZID Type Analyzed PCN/SCN QcC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262507

WG262507I1CV ICV 04/21/09 2:42 MS090326-1 .05 0477 mg/L 95.4 90 110

WG2625071CB ICB 04/21/09 2:47 U mg/L -0.003 0.003

WG262158PBS PBS 04/21/09 3:06 u mg/Kg -1.5 1.5

L75214-01MS MS 04/21/09 3:34 MS090311-4 12.5 1.4 13.5 mg/Kg 96.8 75 125

L75214-01MSD MSD  04/21/09 3:48 MS090311-4 12,5 1.4 13.16 mg/Kg 94.1 75 125 255 20
Uranium, total (3050) M6020 ICP-MS

ACZID Type Analyzed PCN/SCN QcC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262537

WG262537I1CV ICV 04/21/09 17:39  MS090326-1 .05 .04907  mg/L 98.1 90 110

WG2625371CB ICB 04/21/09 17:44 U mg/L -0.0003 0.0003

WG262158PBS PBS 04/21/09 18:03 u mg/Kg -0.15 0.15

L75214-01MS MS 04/21/09 18:31  MS090311-4 625 3000 3210  mg/Kg 33.6 75 125 M3
L75214-01MSD MSD  04/21/09 18:45  MS090311-4 625 3000 3187.5 mg/Kg 30 75 125 0.7 20 M3

REPIN.01.06.05.01 Page sof 15



AEZ Laboratories, Inc. Inorganic Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487  (800) 334-5493 Qua| ifier Re port

Golder Associates, Inc. ACZ Project ID: L75212

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

L75212-01 WG262537 Uranium, total (3050) M6020 ICP-MS M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

L75212-02 WG262537 Uranium, total (3050) M6020 ICP-MS M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

REPAD.15.06.05.01
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AL Z Laboratories, Inc. RadioChemistry

2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 Analytical Results
Golder Associates, Inc. ACZ Sample ID: L75212-01

Project ID: 07380026.0002 Date Sampled: 04/02/09 0:00
Sample ID: BARBARA J3-3A Date Received: 04/09/09

Locator: Sample Matrix:  Soil

Gross Alpha & Beta (3050) Prep Method:
M9310

Parameter Measure Date Prep Date Result Error(+/-) LLD Units XQ Analyst
Gross Alpha 04/24/09 13:06 470 23 2.2 pCi/g * bjl
Gross Beta 04/24/09 13:06 640 17 4.5 pCi/g * bjl
Radium 226 (3050) Prep Method:
M903.1

Parameter Measure Date Prep Date Result Error(+/-) LLD Units p(e] Analyst
Radium 226 (3050) 04/22/09 16:54 230 2.8 0.45 pCilg * mwm
REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.
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AL Z Laboratories, Inc. RadioChemistry

2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 Analytical Results
Golder Associates, Inc. ACZ Sample ID: L75212-02

Project ID: 07380026.0002 Date Sampled: 04/02/09 0:00
Sample ID: BARBARA J2-1A Date Received: 04/09/09

Locator: Sample Matrix:  Soil

Gross Alpha & Beta (3050) Prep Method:
M9310

Parameter Measure Date Prep Date Result Error(+/-) LLD Units XQ Analyst
Gross Alpha 04/24/09 13:08 470 23 2.2 pCi/g * bjl
Gross Beta 04/24/09 13:08 610 16 4.5 pCi/g * bjl
Radium 226 (3050) Prep Method:
M903.1

Parameter Measure Date Prep Date Result Error(+/-) LLD Units p(e] Analyst
Radium 226 (3050) 04/22/09 16:55 220 3.2 0.65 pCilg * mwm
REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.
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/II:Z Laboratories, Inc. Radiochemistry

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-)  Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in % (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)
RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.
UCL Upper Control Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate
LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil
LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)
H Analysis exceeded method hold time.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.
No nuclides detected above the Lower Limit of Detection (LLD)

High blank data accepted because sample concentration is 10 times higher than blank concentration
QC is out of control. See Case Narrative.

N X < c -+ x>

Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

D ASTM

RP DOE

ESM DOE/ESM

1) Solid matrices are reported on a dry weight basis.

) Preparation method: "Method" indicates preparation defined in analytical method.

?3) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.
For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

REPIN03.11.00.01
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AEZ Laboratories, Inc. Radiochemistry QC

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Summary
Golder Associates, Inc. ACZ Project ID:  L75212
Project ID: 07380026.0002
Alpha M9310 pCi/g
ACZID Type Analyzed PCN/SCN QC Sample Error LLD Found Error LLD Rec Lower Upper RPD/RER Limit Qual
WG262764
WG262565PBS  PBS 04/24/09 .39 0.29 0.27 0.54
WG262565LCSS LCSS 04/24/09 RC081215-1 32.42 28 2.8 0.54 86.4 52 129
L75211-01DUP DUP-RER 04/24/09 1400 39 2.2 1200 37 2.3 3.72 2 RN
L75211-01DUP  DUP-RPD 04/24/09 1400 39 2.2 1200 37 23 15.4 20 RN
L75212-02MS MS 04/24/09 RC081215-1 101.32 470 23 2.2 430 24 2.6 -39.5 52 129 M3
Beta M9310 pCi/g

Type Analyzed PCN/SCN QC Sample Error LLD Found Error Rec Lower Upper RPD/RER Limit Qual
WG262764
WG262565PBS  PBS 04/24/09 1.2 0.6 0.77 1.54
WG262565LCSS LCSS 04/24/09 PCN30789 40 39 2.6 1.6 97.5 65 104
L75211-01DUP DUP-RER 04/24/09 1700 27 4.5 1300 23 4.4 11.28 2 RC
L75214-01MS MS 04/24/09 PCN30789 111.11 2300 31 4.5 2600 33 4.5 270 65 104 M3
Radium 226 (3050) M903.1 pCilg
ACZID Type Analyzed PCN/SCN QC Sample Error LLD Found Error LLD Rec Lower Upper RPD/RER Limit Qual
WG262679
WG262382PBS  PBS 04/22/09 -.01 0.19 0.48 0.96
WG262382LCSS LCSS 04/22/09 RC090209-1 47.83 53 1.5 0.6 110.8 44 128
L75211-01DUP DUP-RER 04/22/09 580 4 0.38 670 4.5 0.41 14.95 2 RN
L75211-01DUP DUP-RPD 04/22/09 580 4 0.38 670 4.5 0.41 144 20 RN
L75214-01MS MS 04/22/09 RC090209-1 47.83 980 5.9 0.48 1300 8.2 0.73 669 44 128 M3

REPRC.01.06.05.01 Page 10of 15



/II:Z Laboratories, Inc. RadChem Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487  (800) 334-5493 Qua'ifier Report
Golder Associates, Inc. ACZ Project ID: L75212

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

L75212-01 WG262764 Gross Alpha M9310 M3 The spike recovery value is unusable since the analyte

concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RN Sample concentration is greater than 5x LLD; RPD was
used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

Gross Beta M9310 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RC For a solid matrix, the matrix duplicate precision
assessment (RPD or RER) exceeded the control limit,
which is attributable to the non-homogeneity of the sample.

WG262679 Radium 226 (3050) M903.1 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M903.1 RN Sample concentration is greater than 5x LLD; RPD was
used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

L75212-02 WG262764 Gross Alpha M9310 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RN Sample concentration is greater than 5x LLD; RPD was
used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

Gross Beta M9310 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RC For a solid matrix, the matrix duplicate precision
assessment (RPD or RER) exceeded the control limit,
which is attributable to the non-homogeneity of the sample.

WG262679 Radium 226 (3050) M903.1 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M903.1 RN Sample concentration is greater than 5x LLD; RPD was

used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

REPAD.15.06.05.01
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AEZ Laboratories, Inc. Certification

2773 Downbhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

Golder Associates, Inc. ACZ Project ID: L75212

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Thorium, total (3050) M6020 ICP-MS
Uranium, total (3050) M6020 ICP-MS

Radiochemistry

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Radium 226 (3050) M903.1

Soil Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Solids, Percent CLPSOW390, PART F, D-98

REPAD.05.06.05.01
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ACZ Laboratories, Inc. Sample

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
Golder Associates, Inc. ACZ Project ID: L75212
07380026.0002 Date Received: 4/9/2009
Received By:
Date Printed: 4/9/2009

Receipt Verification
YES NO NA

1) Does this project require special handling procedures such as CLP protocol? X
2) Are the custody seals on the cooler intact? X
3) Are the custody seals on the sample containers intact? X
4) Is there a Chain of Custody or other directive shipping papers present? X
5) Is the Chain of Custody complete? X
6) Is the Chain of Custody in agreement with the samples received? X
7) ls there enough sample for all requested analyses? X
8) Are all samples within holding times for requested analyses? X
9) Were all sample containers received intact? X
10) Are the temperature blanks present? X
11) Is the trip blank for Cyanide present? X
12) Is the trip blank for VOA present? X
13) Are samples requiring no headspace, headspace free? X
14) Do the samples that require a Foreign Soils Permit have one? X

Exceptions: If you answered no to any of the above questions, please describe

N/A

Contact (For any discrepancies, the client must be contacted)

N/A

Shipping Containers

Cooler Id Temp (°C) Rad (uR/hr) Client must contact ACZ Project Manager
NA8195 16.3 100 if analysis should not proceed for samples
received outside of thermal preservation
acceptance criteria.

REPAD.03.11.00.01
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AEZ Laboratories, Inc.

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Golder Associates, Inc. ACZ Project ID: L75212

07380026.0002 Date Received: 4/9/2009
Received By:

SAMPLE  |CLIENT ID 'R<2  G<2|BK<2| Y<2 YG<2 B<2 |0<2|T>12| NA [ RAD | ID |

L75212-01 BARBARA J3-3A X L]

L75212-02 BARBARA J2-1A X ]

Abbreviation Description Container Type  Preservative/Limits

R Raw/Nitric RED pH must be < 2

B Filtered/Sulfuric BLUE pH must be < 2

BK Filtered/Nitric BLACK pH must be < 2

G Filtered/Nitric GREEN pH must be < 2

(@] Raw/Sulfuric ORANGE pH must be < 2

P Raw/NaOH PURPLE pH must be > 12 *

T Raw/NaOH Zinc Acetate TAN pH must be > 12

Y Raw/Sulfuric YELLOW pH must be < 2

YG Raw/Sulfuric YELLOW GLASS pH must be <2

N/A No preservative needed Not applicable

RAD Gamma/Beta dose rate Not applicable must be < 250 pR/hr

* pH check performed by analyst prior to sample preparation

Sample IDs Reviewed By:

REPAD.03.11.00.01
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m Laboratories, Inc. i

2773 Downhill Drive Steamboat Springs, CO 80487 (800} 334-5493

Name: Ne e d™aviar Address:
company: (440" Pesce~teg ¢ OGe :\,m SNATE
E-mail: O Z | TeIephoHe. U SO - %Zl - %04 =
Name: YA, | E-mail:_[ | r el Q0 (VA
Company: J‘D‘d o Qggg&zs Telephone! _ S0S - K2(- 2043
Name: &m <zry N0 2 Address: 5200 Hsochne 51, C

: | A(Dm)@m@ N BENS
E-mail: -+Dﬁ/\ t’ﬁaﬂchﬁ A {l Terephona“ 5 s - 82{ -= 0171 A

If sample(s) raceived past holding time (HT),lor if insufficient HT remains tc complete YES D
analysis before expiration, shall ACZ proceed with requested short HT analyses? NO | [ ]
If “NO" then ACZ will contact client for further Instruction. if nelther "YES" nor "NOQ"

Is indicated, ACZ will proceed with the requested analyses, even if HT is expired, and data wlil be qualffied.
PROJECT INFORMATION ANALYSES REQUESTED (aftach list or use quote number)

Quote #: P( LU’W L.

Projectro #: D13 80D (p . OOD2, 2
Shipping Co.: ?@d [ .g B
Tracking # 431560 (00004 | 5=
Reporting state for compliance testing: % | 3

any samples NRC licensable material? bl KNy
Perae Ja- 3A | 419/ SO 1 [X
[ Pochan 34 - 1A | Fg)o 50 |

SW {Surface Water) - GW (Ground Water) - WW (Waste Water) - DW {Drinking Water) - SL {Sludge} - SO (Soil) - OL (Qil) - Other (Specify)

plﬂ/ L C&%SIA o PV}\/WSIZCW}N J%QPLL

R 0 DB DA R DB pA Page

AN 1/ /07 1P 7 09 /%%
1Y% 7 T — omnet of

——
FRMIIA021.12.03.06 White - Return with sample.  Yellow - Retain for your records.
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/Il:Z Laboratories, Inc. Analytical

2773 Downbill Drive  Steamboat Springs, CO 80487  (800) 334-5493 -Teloly
April 28, 2009

Report to: Bill to:

Bob Newcomer Toni Sanchez

Golder Associates, Inc. Golder Associates, Inc.

5200 Pasadena, N.E. Suite C 5200 Pasadena NE Suite C

Albuquerque, NM 87113 Albuquerque, NM 87113

cc: Fiona Jordan

Project ID: 07380026.0002
ACZ Project ID: L75214

Bob Newcomer:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on April 09, 2009.
This project has been assigned to ACZ's project number, L75214. Please reference this number in all future
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan, version 12.0. The enclosed results
relate only to the samples received under L75214. Each section of this report has been reviewed and approved
by the appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after May 28, 2009. If the samples
are determined to be hazardous, additional charges apply for disposal (typically less than $10/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
reports for five years.

If you have any questions or other needs, please contact your Project Manager.

REPAD.01.06.05.02 Page 1 of 13



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
Golder Associates, Inc. ACZ Sample ID: L75214-01
Project ID: 07380026.0002 Date Sampled: 04/02/09 00:00
Sample ID: BARBARA J3-2AS Date Received: 04/09/09

Sample Matrix:  Soil

Metals Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Thorium, total (3050) M6020 ICP-MS 1.4 B * mg/Kg 0.5 3 04/21/09 3:29 erf
Uranium, total (3050) M6020 ICP-MS 3000 * mg/Kg 3 10  04/21/09 18:26 erf
Soil Analysis

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Solids, Percent CLPSOW390, PART F, D-98 95.1 * % 0.1 0.5  04/10/09 13:00 Iwt
Soil Preparation

Parameter EPA Method Result Qual XQ Units MDL PQL Date Analyst
Air Dry at 34 Degrees USDA No. 1, 1972 04/10/09 13:00 Iwt
C

Crush and Pulverize USDA No. 1, 1972 04/13/09 10:30 Iwt
Digestion - Hot Plate  M3050B ICP-MS 04/14/09 12:50 Iwt
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCVv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.
H Analysis exceeded method hold time. pH is a field test with an immediate hold time.
U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
?3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update 111, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

?3) Animal matrices for Inorganic analyses are reported on an “as received" basis.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

REPIN03.02.07.01
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AEZ Laboratories, Inc. Inorganic QC

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Summary
Golder Associates, Inc. ACZ Project ID: L75214

Project ID: 07380026.0002

Solids, Percent CLPSOW390, PART F, D-98

ACZID Type Analyzed PCN/SCN QC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262077

WG262077PBS PBS 04/10/09 13:00 u % 99.9 100.1

L75214-01DUP DUP 04/10/09 13:00 95.1 93.96 % 1.2 20
Thorium, total (3050) M6020 ICP-MS

ACZID Type Analyzed PCN/SCN QcC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262507

WG262507I1CV ICV 04/21/09 2:42 MS090326-1 .05 0477 mg/L 95.4 90 110

WG2625071CB ICB 04/21/09 2:47 U mg/L -0.003 0.003

WG262158PBS PBS 04/21/09 3:06 u mg/Kg -1.5 1.5

L75214-01MS MS 04/21/09 3:34 MS090311-4 12.5 1.4 13.5 mg/Kg 96.8 75 125

L75214-01MSD MSD  04/21/09 3:48 MS090311-4 12,5 1.4 13.16 mg/Kg 94.1 75 125 255 20
Uranium, total (3050) M6020 ICP-MS

ACZID Type Analyzed PCN/SCN QcC Sample Found Units Rec Lower Upper RPD Limit Qual
WG262537

WG262537I1CV ICV 04/21/09 17:39  MS090326-1 .05 .04907  mg/L 98.1 90 110

WG2625371CB ICB 04/21/09 17:44 U mg/L -0.0003 0.0003

WG262158PBS PBS 04/21/09 18:03 u mg/Kg -0.15 0.15

L75214-01MS MS 04/21/09 18:31  MS090311-4 625 3000 3210  mg/Kg 33.6 75 125 M3
L75214-01MSD MSD  04/21/09 18:45  MS090311-4 625 3000 3187.5 mg/Kg 30 75 125 0.7 20 M3

REPIN.01.06.05.01 Page 40f 13



AEZ Laboratories, Inc. Inorganic Extended
Qualifier Report

2773 Downhill Drive ~ Steamboat Springs, CO 80487 (800) 334-5493

Golder Associates, Inc. ACZ Project ID: L75214

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS

or LFB) was acceptable.

L75214-01 WG262537 Uranium, total (3050) M6020 ICP-MS

REPAD.15.06.05.01
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AL Z Laboratories, Inc. RadioChemistry

2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 Analytical Results
Golder Associates, Inc. ACZ Sample ID: L75214-01

Project ID: 07380026.0002 Date Sampled: 04/02/09 0:00
Sample ID: BARBARA J3-2AS Date Received: 04/09/09

Locator: Sample Matrix:  Soil

Gross Alpha & Beta (3050) Prep Method:
M9310

Parameter Measure Date Prep Date Result Error(+/-) LLD Units XQ Analyst
Gross Alpha 04/24/09 13:09 1900 46 2.3 pCi/g * bjl
Gross Beta 04/24/09 13:09 2300 31 4.5 pCi/g * bjl
Radium 226 (3050) Prep Method:
M903.1

Parameter Measure Date Prep Date Result Error(+/-) LLD Units p(e] Analyst
Radium 226 (3050) 04/22/09 16:57 980 5.9 0.48 pCilg * mwm
REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.
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/II:Z Laboratories, Inc. Radiochemistry

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-)  Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in % (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)
RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.
UCL Upper Control Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate
LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil
LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)
H Analysis exceeded method hold time.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.
No nuclides detected above the Lower Limit of Detection (LLD)

High blank data accepted because sample concentration is 10 times higher than blank concentration
QC is out of control. See Case Narrative.

N X < c -+ x>

Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

D ASTM

RP DOE

ESM DOE/ESM

1) Solid matrices are reported on a dry weight basis.

) Preparation method: "Method" indicates preparation defined in analytical method.

?3) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.
For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

REPIN03.11.00.01
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AEZ Laboratories, Inc. Radiochemistry QC

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Summary
Golder Associates, Inc. ACZ Project ID:  L75214
Project ID: 07380026.0002
Alpha M9310 pCi/g
ACZID Type Analyzed PCN/SCN QC Sample Error LLD Found Error LLD Rec Lower Upper RPD/RER Limit Qual
WG262764
WG262565PBS  PBS 04/24/09 .39 0.29 0.27 0.54
WG262565LCSS LCSS 04/24/09 RC081215-1 32.42 28 2.8 0.54 86.4 52 129
L75211-01DUP DUP-RER 04/24/09 1400 39 2.2 1200 37 2.3 3.72 2 RN
L75211-01DUP  DUP-RPD 04/24/09 1400 39 2.2 1200 37 23 15.4 20 RN
L75212-02MS MS 04/24/09 RC081215-1 101.32 470 23 2.2 430 24 2.6 -39.5 52 129 M3
Beta M9310 pCi/g

Type Analyzed PCN/SCN QC Sample Error LLD Found Error Rec Lower Upper RPD/RER Limit Qual
WG262764
WG262565PBS  PBS 04/24/09 1.2 0.6 0.77 1.54
WG262565LCSS LCSS 04/24/09 PCN30789 40 39 2.6 1.6 97.5 65 104
L75211-01DUP DUP-RER 04/24/09 1700 27 4.5 1300 23 4.4 11.28 2 RC
L75214-01MS MS 04/24/09 PCN30789 111.11 2300 31 4.5 2600 33 4.5 270 65 104 M3
Radium 226 (3050) M903.1 pCilg
ACZID Type Analyzed PCN/SCN QC Sample Error LLD Found Error LLD Rec Lower Upper RPD/RER Limit Qual
WG262679
WG262382PBS  PBS 04/22/09 -.01 0.19 0.48 0.96
WG262382LCSS LCSS 04/22/09 RC090209-1 47.83 53 1.5 0.6 110.8 44 128
L75211-01DUP DUP-RER 04/22/09 580 4 0.38 670 4.5 0.41 14.95 2 RN
L75211-01DUP DUP-RPD 04/22/09 580 4 0.38 670 4.5 0.41 144 20 RN
L75214-01MS MS 04/22/09 RC090209-1 47.83 980 5.9 0.48 1300 8.2 0.73 669 44 128 M3

REPRC.01.06.05.01 Page sof 13



AEZ Laboratories, Inc. RadChem Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487  (800) 334-5493 Qua'ifier Report
Golder Associates, Inc. ACZ Project ID: L75214

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

L75214-01 WG262764 Gross Alpha M9310 M3 The spike recovery value is unusable since the analyte

concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RN Sample concentration is greater than 5x LLD; RPD was
used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

Gross Beta M9310 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M9310 RC For a solid matrix, the matrix duplicate precision
assessment (RPD or RER) exceeded the control limit,
which is attributable to the non-homogeneity of the sample.

WG262679 Radium 226 (3050) M903.1 M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

M903.1 RN Sample concentration is greater than 5x LLD; RPD was
used for data validation. Replicate Error Ratio (RER) is
greater than 2. Precision judged to be in control.

REPAD.15.06.05.01
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AEZ Laboratories, Inc. Certification

2773 Downbhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

Golder Associates, Inc. ACZ Project ID: L75214

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Thorium, total (3050) M6020 ICP-MS
Uranium, total (3050) M6020 ICP-MS

Radiochemistry

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Radium 226 (3050) M903.1

Soil Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.
Solids, Percent CLPSOW390, PART F, D-98

REPAD.05.06.05.01
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ACZ Laboratories, Inc. Sample

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
Golder Associates, Inc. ACZ Project ID: L75214
07380026.0002 Date Received: 4/9/2009
Received By:
Date Printed: 4/9/2009

Receipt Verification
YES NO NA

1) Does this project require special handling procedures such as CLP protocol? X
2) Are the custody seals on the cooler intact? X
3) Are the custody seals on the sample containers intact? X
4) Is there a Chain of Custody or other directive shipping papers present? X
5) Is the Chain of Custody complete? X
6) Is the Chain of Custody in agreement with the samples received? X
7) ls there enough sample for all requested analyses? X
8) Are all samples within holding times for requested analyses? X
9) Were all sample containers received intact? X
10) Are the temperature blanks present? X
11) Is the trip blank for Cyanide present? X
12) Is the trip blank for VOA present? X
13) Are samples requiring no headspace, headspace free? X
14) Do the samples that require a Foreign Soils Permit have one? X

Exceptions: If you answered no to any of the above questions, please describe

N/A

Contact (For any discrepancies, the client must be contacted)

N/A

Shipping Containers

Cooler Id Temp (°C) Rad (uR/hr) Client must contact ACZ Project Manager
NA8193 15.7 200 if analysis should not proceed for samples
received outside of thermal preservation
acceptance criteria.

REPAD.03.11.00.01
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AEZ Laboratories, Inc.

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Golder Associates, Inc. ACZ Project ID: L75214

07380026.0002 Date Received: 4/9/2009
Received By:

SAMPLE  |CLIENT ID 'R<2|G<2|BK<2| Y<2 |YG<2| B<2 |0<2|T>12| N/A | RAD | ID |

L75214-01 BARBARA J3-2AS X L]

Sample Container Preservation Legend

Abbreviation Description Container Type  Preservative/Limits

R Raw/Nitric RED pH must be < 2

B Filtered/Sulfuric BLUE pH must be < 2

BK Filtered/Nitric BLACK pH must be < 2

G Filtered/Nitric GREEN pH must be < 2

(@] Raw/Sulfuric ORANGE pH must be < 2

P Raw/NaOH PURPLE pH must be > 12 *

T Raw/NaOH Zinc Acetate TAN pH must be > 12

Y Raw/Sulfuric YELLOW pH must be < 2

YG Raw/Sulfuric YELLOW GLASS pH must be <2

N/A No preservative needed Not applicable

RAD Gamma/Beta dose rate Not applicable must be < 250 pR/hr

* pH check performed by analyst prior to sample preparation

Sample IDs Reviewed By:

REPAD.03.11.00.01
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| 2520{

Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Name: e VIO
Company: S _l,
E-mail: s

Name: 6}/}4 N g?/]

Company: ‘i)ldé'/ Hssee e s

If sample{s) received past holding time (HT),

i

or If insufficlent HT remains to complete
analysis before expiration, shaill ACZ proceed with requested short HT analyses?

Address:

OG0 :Lm QLN2
Telephorqe. 0 SO - QZJ -2 043
E-mail: | | O 4 ZCIA4\

Telephor;é./ ‘%5_* 5\32,/ - &46

Address: = = ﬁe

Lmd@m ¢, N S E

Telephoneq_ 5?:8 82( 30}% 3

ves{ [J
No [T

if "NO" then ACZ will contact cllent for further instruction. If neither "YES" nor “NO"
is Indicated, ACZ will procead with the requested anaiysas, even If HT is expired, and data will be qualified.

PROJECT INFORMATION

AWML

Quote #:

ProjectPO #  OFHR007(, . OO0

Shipping Co.: I@d EX

Tracking #: L!‘:f‘ [ISBO 'W

Reporting state for compliance testing:

e any samples NRC licensable material?
DA

- D A

Pachore 15- 2A%

ANALYSES REQUESTED {attach list aor usc quate numbor}

# of Containers

X Awvic

48]0

SW (Surface Water) - GW (Ground Water) - WVY (Waste Water) - DW (Drinking Water) - SL (Sludge) - SO {Soil} - OL (Oil) - Other {Specify)

Page

1/ (/04 im
// i/

Q. JAA
-

FRMQAQ21.12.03.06

Yellow - Retain for your records.

Page 13 of 13
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Abandoned Mine Lands Program May 26, 2009
Mining and Minerals Division 073-80026

ATTACHMENT C

Gamma Ray Activity Measurements
Regression Analysis Summaries
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5/22/2009

Attachment C. Regression Analysis Summary Output

REGRESSION ANALYSIS -LOW-END Ra-226 FIELD DATA

Regression Statistics 95 % C. I.
Multiple R 0.76 counts upper lower
R Square 0.58 0 0.00 0.00
Adj. R Square 0.47 300 2.00 0.43
Standard Error 10.35 750 5.00 1.08
Observations 10 1500 9.99 2.15
3000 19.98 4.31
6000 39.97 8.61
df SS MS F Significance F 8000 11.49
Regression 1 1316.33 1316.33  12.29 0.01
Residual 9 964.20 107.13
Total 10 2280.53
Coefficients  Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.004 0.001 3.505  0.007 0.001 0.007
REGRESSION ANALYSIS -LOW-END Ra-226 LAB
Regression Statistics 95 % C. I.
Multiple R 0.93 counts upper lower
R Square 0.86 0 0.00 0.00
Adjusted R Squi 0.75 500 11.64 6.20
Standard Error 5.97 700 16.29 8.67
Observations 10 900 20.94 11.15
1200 27.92 14.87
ANOVA 1500 34.91 18.59
df SS MS F ignificance F 2500 30.98
Regression 1 1959.81 1959.8077 54.9954 0.0001
Residual 9 320.72 35.6358
Total 10 2280.53
Coefficients  Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.018 0.002 7.416  0.000 0.012 0.023

Golder Associates




073-80026

5/22/2009 Attachment C. Regression Analysis Summary Output

REGRESSION ANALYSIS -LOW-END Ra-226 FIELD (y-intercept)

Regression Statistics 95 % C. I.
Multiple R 0.49 counts upper lower
R Square 0.24 0 16.18 -7.43
Adj. R Square 0.15 400 19.00 -7.95
Standard Error 10.51 1000 23.22 -8.73
Observations 10.00 2000 30.26 -10.02
3000 37.30 -11.31
ANOVA 4000 44.34 -12.60
df SS MS F Significance F 5000 51.38 -13.89
Regression 1.00 279.63 279.63 2.53 0.15 6000 58.43 -15.18
Residual 8.00 883.65 110.46
Total 9.00 1163.28
Coefficients  Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 4.37 5.12 0.85 0.42 -7.43 16.18
X Variable 1 0.00 0.00 1.59 0.15 0.00 0.01
REGRESSION ANALYSIS -LOW-END Ra-226 (y-intercept)
Regression Statistics 95 % C. I.
Multiple R 0.97 counts upper lower
R Square 0.95 0 -7.57 -16.94
Adj. R Square 0.94 500 11.41 -3.92
Standard Error 2.69 700 19.01 1.29
Observations 10.00 900 26.61 6.50
1200 38.00 14.31
ANOVA 1500 49.39 22.13
df SS MS F Significance F 2500 48.17
Regression 1.00 1105.53 1105.53 153.13 0.00
Residual 8.00 57.76 7.22
Total 9.00 1163.28
Coefficients  Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept -12.26 2.03 -6.04 0.00 -16.94 -7.57
X Variable 1 0.03 0.00 12.37 0.00 0.03 0.04

Golder Associates




5/22/2009

REGRESSION ANALYSIS --LOW-END U-238 FIELD DATA

Attachment C. Regression Analysis Summary Output

Regression Statistics 95%C. I
Multiple R 0.95 counts upper lower
R Square 0.90 0 0.00 0.00
Adj. R Square 0.79 400 0.60 0.36
Standard Error 1.20 1000 1.50 0.90
Observations 10.00 2000 3.01 1.80
3000 4.51 2.69
4000 6.02 3.59
df SS MS F Significance F 5000 7.52 4.49
Regression 1 115.85 11585  80.4593 0.0000 6000 9.02 5.39
Residual 9 12.96 1.44
Total 10 128.81
Coefficients Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.0012 0.0001 8.9699 0.0000 0.0009 0.0015
REGRESSION ANALYSIS --LOW-END U-238 LAB DATA
Regression Statistics 95 % C. I.
Multiple R 0.87 counts upper lower
R Square 0.75 0 0.00 0.00
Adj. R Square 0.64 500 2.84 1.13
Standard Error 1.88 700 3.98 1.58
Observations 10 900 5.11 2.03
1200 6.81 2.71
ANOVA 1500 8.52 3.39
df SS MS F Significance F 2500 5.65
Regression 1 97.15 97.15 27.611 0.001
Residual 9 31.67 3.52
Total 10 128.81
Coefficients Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.0040 0.0008 5.2547 0.0005 0.0023 0.0057

Golder Associates

073-80026



5/22/2009

Attachment C. Regression Analysis Summary Output

REGRESSION ANALYSIS -LOW-END U-238 FIELD DATA (y-intercept)

Regression Statistics 95%C. I
Multiple R 0.87 counts upper lower
R Square 0.76 0 1.89 -0.84
Adj. R Square 0.73 400 2.50 -0.61
Standard Error 1.21 1000 3.43 -0.26
Observations 10.00 2000 4.97 0.32
3000 6.51 0.90
ANOVA 4000 8.06 1.47
df SS MS F Significance F 5000 9.60 2.05
Regression 1.00 38.07 38.07 25.79 0.00 6000 11.14 2.63
Residual 8.00 11.81 1.48
Total 9.00 49.88
Coefficients Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0.52 0.59 0.88 0.40 -0.84 1.89
X Variable 1 0.00 0.00 5.08 0.00 0.00 0.00
REGRESSION ANALYSIS -LOW-END U-238_LAB DATA (y-intercept)
Regression Statistics 95%C. I
Multiple R 0.60 counts upper lower
R Square 0.37 0 3.34 -3.59
Adj. R Square 0.29 500 7.61 -3.74
Standard Error 1.99 700 9.31 -3.80
Observations 10.00 900 11.02 -3.86
1200 13.58 -3.95
ANOVA 1500 16.13 -4.04
df SS MS F Significance F 2500 24.66 -4.35
Regression 1.00 18.24 18.24 4.61 0.06
Residual 8.00 31.64 3.95
Total 9.00 49.88
Coefficients Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept -0.12 1.50 -0.08 0.94 -3.59 3.34
X Variable 1 0.00 0.00 2.15 0.06 0.00 0.01

Golder Associates

073-80026



5/22/2009

REGRESSION ANALYSIS -Ra-226 FIELD DATA

Attachment C. Regression Analysis Summary Output

Regression Statistics

Multiple R 0.98 95 % C. I.
R Square 0.97 counts upper lower
Adj. R Square 0.90 400 6.49 5.31
Standard Error 55.15 1000 16.24 13.27
Observations 16.00 5000 81.19 66.36
10000 162.37 132.72
ANOVA 20000 324.75 265.43
df SS MS F Significance F 40000 649.50 530.86
1.00 1368075.12 1368075.12 449.72 0.00 60000 974.24 796.29
Residual 15.00 45630.41 3042.03 80000] 1298.99( 1061.72
Total 16.00 1413705.53
Coefficients  Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0.00 #N/A #N/A #N/A #N/A #N/A
X Variable 0.015 0.00 21.21 0.00 0.013 0.016
REGRESSION ANALYSIS -Ra-226 LAB DATA
Regression Statistics
Multiple R 0.90 95%C. I
R Square 0.82 counts upper lower
Adj. R Square 0.75 400 30.47 17.87
Standard Error 131.46 800 60.94 35.73
Observations 16.00 1600 121.89 71.47
3200 243.78 142,93
ANOVA 6400 487.55 285.86
df SS MS F Significance F 12000 914.16 536.00
Regression 1 1154490.5 1154490.5 66.8 0.00 20000f 1523.60 893.33
Residual 15 259215.07 17281.00
Total 16 1413705.5

Coefficients  Std. Err. t Stat

P-value Lower 95% Upper 95%

Intercept 0 #N/A #N/A

X Variable 0.060 0.01 8.17

#N/A #N/A #N/A
0.00 0.04 0.08

Golder Associates

073-80026



5/22/2009

REGRESSION ANALYSIS -Ra-226 LAB DATA (including intercept)

Attachment C. Regression Analysis Summary Output

073-80026

Regression Statistics

Multiple R 0.88 95 % C. I.
R Square 0.77 counts upper lower
Adj. R Square 0.75 0 60.65 -118.59
Standard Error 133.79 400 94.44 -100.92
Observations 16.00 750 124.01 -85.46
1500 187.38 -52.33
ANOVA 3000 314.11 13.92
df SS MS F Significance F 6000 567.57 146.44
Regression 1 838565.91 838565.91 46.85 0.00 12000 1074.49 411.46
Residual 14 250610.02 17900.72 22000 853.16
Total 15 1089175.9
Coefficients  Std. Err. t Stat P-value  Lower 95% Upper 95%
Intercept -28.97 41.78 -0.69 0.50 -118.59 60.65
X Variable 0.06 0.01 6.84 0.00 0.04 0.08
REGRESSION ANALYSIS -Ra-226 FIELD DATA (including intercept)
Regression Statistics
Multiple R 0.98 95%C. I
R Square 0.96 counts upper lower
Adj. R Square 0.96 400 25.66 -45.40
Standard Error 55.22 1000 35.82 -37.35
Observations 16.00 5000 103.56 16.33
10000 188.24 83.44
ANOVA 20000 357.59 217.65
df SS MS F Significance F 40000 696.29 486.06
Regression 1.00 1046485.04 1046485.04 343.18 0.00 60000 1035.00 754.47
Residual 14.00 42690.89  3049.35 80000] 1373.70f 1022.89
Total 15.00 1089175.92
Coefficients  Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept -15.94 16.24 -0.98 0.34 -50.77 18.88
X Variable 0.015 0.00 18.53 0.00 0.013 0.017

Golder Associates



5/22/2009

Attachment C. Regression Analysis Output Summary

REGRESSION ANALYSIS -U-238 FIELD DATA

073-80026

Regression Statistics

Multiple R 0.97 95%C. .
R Square 0.93 counts upper lower
Adj. R Square 0.87 400 7.28 5.42
Standard Error 86.18 1000 18.20 13.56
Observations 16.00 5000 90.98 67.81
10000 181.97 135.62
ANOVA 20000 363.93 271.24
df SS MS F Significance F 40000 727.87 542.49
Regression 1 1584642 1584642  213.343 0.000 60000] 1091.80 813.73
Residual 15 111415 7428 80000| 1455.73| 1084.97
Total 16 1696057
Coefficients Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.016 0.001 14.606 0.000 0.014 0.018
REGRESSION ANALYSIS -U-238 LABORTORY DATA
Regression Statistics
Multiple R 0.93 95%C. I.
R Square 0.86 counts upper lower
Adj. R Square 0.80 0 0.00 0.00
Standard Error 124.93 400 33.19 21.21
Observations 16 800 66.38 42.42
1600 132.75 84.83
ANOVA 3200 265.50 169.67
df SS MS F Significance F 6400 531.00 339.33
Regression 1 1461953.5 1461953.5 93.673461 1.398E-07 12000 995.63 636.25
Residual 15 234103.69 15606.913 20000 1060.41
Total 16 1696057.2
Coefficients Std. Err. t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.068 0.007 9.679 0.000 0.053 0.083




Abandoned Mine Lands Program May 26, 2009
Mining and Minerals Division 073-80026

ATTACHMENT D

MicroR Meter Regression
Analysis Summaries
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5/22/2009

Attachment D. Regression analysis for soil radionuclide concentrations and low-end exposure rates
taken in the field (blue) and Golder laboratory (red).
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5/22/2009 Attachment D. Regression analysis for soil radionuclide concentrations and low-end exposure rates
taken in the field (blue) and Golder laboratory (red).

REGRESSION ANALYSIS SUMMARY OUTPUT-Laboratory Ra-226

Regression Statistics

Multiple R 0.86
R Square 0.74
Adj. R Squa 0.63
Standard Er 8.05

Observation 10.00

ANOVA
df SS MS F Significance F

Regression 1 1697.83 1697.83 26.22 0.00
Residual 9 582.70 64.74
Total 10  2280.53

Coefficients  Std Err t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable : 0.754 0.147 5.121 0.001 0.421 1.087
SUMMARY OUTPUT-Field Ra-226

Regression Statistics
Multiple R 0.79
R Square 0.62
Adj. R Squa 0.51
Standard Er 9.84
Observation 10.00
ANOVA
df SS MS F Significance F

Regression 1 1408.4 1408.4 145 0.01
Residual 9 872.1 96.9
Total 10 2280.5

Coefficients  Std Err t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable : 0.157 0.041 3.812 0.004 0.064 0.251

Golder Associates

073-80026



5/22/2009 Attachment D. Regression analysis for soil radionuclide concentrations and low-end exposure rates 073-80026
taken in the field (blue) and Golder laboratory (red).

REGRESSION ANALYSIS SUMMARY OUTPUT-Laboratory U-238

Regression Statistics

Multiple R 0.75
R Square 0.56
Adj. R Square 0.47
Standard Error 10.86
Observations 12.00
ANOVA
df SS MS F Significance F
Regression 1 1657.3 1657.3013 14.059904 0.004
Residual 11 1296.6 117.87429
Total 12 2953.9

Coefficients  Std Err t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.58 0.15 3.75 0.00 0.24 0.92

SUMMARY OUTPUT-Field U-238

Regression Statistics

Multiple R 0.69
R Square 0.48
Adj. R Square 0.39
Standard Error 11.79
Observations 12.00
ANOVA
df SS MS F Significance F
Regression 1 1424.2 1424.2 10.24 0.01
Residual 11 1529.7 139.1
Total 12 2953.9

Coefficients  Std Err t Stat P-value Lower 95% Upper 95%
Intercept 0 #N/A #N/A #N/A #N/A #N/A
X Variable 1 0.13 0.04 3.20 0.01 0.04 0.23

Golder Associates



5/22/2009 Attachment D. Linear relationships between exposure rates and soil Ra-226 concentrations 073-80026
taken in the field (blue) and Golder laboratory (red).
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5/22/2009 Attachment D. Linear relationships between exposure rates and soil U-238 concentrations 073-80026
taken in the field (blue) and Golder laboratory (red).
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